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lam djL j BIM Jl ^_jh joiaaLa jJXLig dLul jiij-Q :Luljl p 
j_S2JI ^gjLLQJI cljJlJ LJr ij_aJI jJogJI l h Jjd jg r glni n 


ajjLSiajg o-jjJJI pisznJlg jjulLslqJI jSnnii f jLuLiiJI cLu : LLULujj □ 
uliapg CiLujIjjJI zJxolg nihnii uLaLbJlg uLlJI±lq. Lj L pg_sijJJ 

jjjiu ing_D p gaj_Q jJ.giug d+J>aJI daUI j-ag duQ>UI 

CilMiJI JjLu'g 


p 11 a j'g dupzJLj m miinll pgJaJlg jg_LdJI fi iS lg n ; Uj gj 
clg_ui qj ^jJx u-lpUi jjJjLaoJlg gj.juJI ,uJLbJJ dablgJI finglonII 
j mh nll Qlaiiijg jiI mi-inll aj_pj jlULlJI nmiiall uiib QlQJjjg 

fiiinoll aj-pJI uLuqI aj_pj 



^jpzJI jbgJI jjx jjLuijLaoJlg j LjLlJI aoxLum : ajul _oJI ualxSil 
cLLjJI i"iln glon fi-iSni Jgu nnli'-inll jJdUI uLapg dajXLQ ^Jx 
QjuLuiUlg CLujalaJI ,ajln<?ll £\kih dj±Lu_oJI uUclslLqJI aai h 


,n mjo.nll pai'elnS j n mni' ^Ji QljxUl aQxLuLQ JJX dJQ plj 
I psu'ljaii j_Jj_S2J ^lc ."il nlninll fi i i nllg fi linill 
loaluil ,pii loill .'i n-ii' Jili j_Q gl fii iioiiiiMg djjhiJI 
dxLLtiJI ^h fii i-iim iM Ulgnj uijpzUI,jjJlgxill 

\."ilnj n n Jjgbj' ^jJx jn Soi i m \'m. J±L±I 
gl C jjllLq ^^jJLlq ju ^LbnJI Ika uLdqu 

JjlLqj ^ n fll j i' i iii I n n fi i 'i i' n i i i 
bl_lj jfi rlimll p ij m'lll 
."i l nJaloJ I final iii n 

gdjg ^ngrill ^j'LLII 
JUqLszJI q ■ 7 1 ii l 
h .cbujlli f IbQj 
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nnl JLci f gij liiinl l ajbl gIjjgLld 2d\ ^d GLujLalll cLu'l 
Oilngfll ^hoi Inlb dJLall Jl ^-3 alh itm Lg.nJ: j grnl l 
gam ,apu5 Jj.ioi'll daJfij' jgid'g cgj iiinl l jn cLslujJI dsj 
. DisJJJI nitlii i'i lhhnn j;r ^i l^il l ^JLloJI JfuJU J pTi ll 
^jalgliiJjl gdlgJI go ni;1 1 n hni'in l: agggu Jillg 
Lgj.gb ^jr doimJ I fi» 11 I I; daujjjb dLu L gldJ"\/irtual Reality" 
,T.i nn Isld ljjjj.LsJLII g ^LnnjUI ^JI dJJ Lsagjg. ugjjubJI n hni'in l 
diiJugjmJ I aLpglonll Jij Jnhi' nhil ^lr ngnT niini'l l alsui 

.jLluJjJI jjulgag 

djuLuJI QLDgiujJI Jj.gaj\ 5 pj. ^^jbljJLaJJI pJLoJI Ida Lgid pju. LjJbig 
jc aiii jjjj.LszjLII g aon ^LddJjJI pJu. zjLszjjJI ljJJIj pJLc 0 II Ti nn j zjLszjjJI 
ajgaj'^jJ-C nnnnl l zuiLuij'LjIJIg nnnnnl l agSLZiJJI n hii'm l Lgjjh 
Ldjj iumi'1 1 cu.Idj Jia uJjj.ioTII O hoi g i \ nI I Jdb aJLdg nni n lni' 

j 33 n 1 1 1 fi lJ-J.~ is?T11 n nlS i' Joi i 

ljJLldJI Jdb mlgju' Jl d iS CU. uua n JU-LI ni jiml l liln hiTm lll 23\ ana) 
n i n ni'l l aoiljn d_L5_DJ.g ^jnMI JLaj'iU abl5 ^nini 1 1 acLu Jj-a 
(Trial run) lj-u.JuIJI J .piiVTI I cucijci ^j-^g ,LsiDlIcg JdLuinJI i d LuiId lg 
jhlg_D lj-Lc ldjszIJI ciiJ15_djJ daLbjJlj. ni' lni nni' j ji'ii I ^j lnonl l nnnn11 
Jl lj-Lc Tlnn . ij i'nnl l m nni'l l Jdb(Virtually)LuciljIdl adjcu' cLu'l J lnil l 
ni nni'l l jjciLLc Ljdljoi'ml cdLcjJ ni gi'nn aiJl5_Dl pdnj. Lj-bljIdlJI gdlgJI 
D_i_c ddcu'ljUI d aaLuinJ I Llgj gl innuJI j lmnl h pljJLII jga digncmJj ajgjnj 
J inol lg ^j lnonl l jn U5 Jfmlid djnlnJI piidJI gl dLLiJI li lhTill l n hii'm l 
j Vm Ld5. ljJLsiJJI ni nni'l l ^jlc LgLdj'JJI ni'il m nni'l l Jgn Jglndlg jnLdJJI Jn 
ajUj jn p^Li5nj.g ,gi lnnl lg aniojJI gdlgnJI JLdliill jga Ig nloi'.i. jl i. nlhl l 

.dinUujiJI j5LnUl 

ji ij lnonl l jjujunJ-QinJ I adj_c jidMJ ujLi jStephan Weber) j_u.g j lnii'm Jgdj. 


gj.jlmn jgni' didi5 dlLuin jl(Baden-Wurttemberg):" aiJLnJUl pjimj'jgd jdU cuU 
,J ihhinl lg ,ji ij lnonl l j i nni ^nll 0 nn adg lSI Jn din_SJl jl5l l^-S LyjjiiJI 
jiiLml lj-Lc n i i j n ,uLnglonll jn jij5JI jnUJI dnLc ulbj.g gdgL. ,j_bLnll QdgJI (^dg 
hiTm l j5_dj. i di5 juLUJ j^hi' gjjLuLoJI cLi_j j g ni'l aiaiinglJI ^ilinJlg ^gd 

"QlszdglJI ada aid i' I du.nnJI 1 1 ng I rj i h V1 1 
,jnjUl cLdnnl j ulin dm.iTj jBrigitte Dahlbender) jnJu- Jb Qinij j ajgI5nJlijg_dj' 
d5jl_uinilg: "cj i j nT jgn jnU dj.Ug ^(BUND) UJLdJT nonh 0 1 r h lnnl lg , ri 11 ; 11 aLcu'lg 
ddj.j_bj oij lmnl l cLiu jU'l 0 j_m pgj mnll ^Sj ghn lj-Lc i.n i ,j i ih l gnll nl lonl lg ,d_nnLLII 
£ 5 dLldJI gbgj'g , hhi nl l pgj i'iinll ni i !5 nl l nlj gnTI I Jnriij. Idag ,p_SLdJI dlSLmg nn lnii'i 
nn dnblgg rinhi n Qlpundj'Jjb Jn dJi L g.'.hni'nirni djujmll L^JLj-inJI g.i.j l uldJ di^ingTI I 

(Siagill jjJg aillg r-r~ F ~CT\ \t¥±r~~ - 
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1*1 BIM 
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saaflll IxSI ^ Jggjiu 

■■ 

(aijiaJI J i nloll ni nn)oilj ll JjloJI jxo ^ iBIM ^g. Uaj-1 
j r>n - Jilj piLui} .p 


jnn - pi I m j n r 


^giilj-oJI ajb} g pjjJI ■ 2 


2022 jJoii ^jjj p^nJI ajia ■ inln - 3 


35ja 

jnn - nj I m j n r 

. c l 11 ilS 11 ngj VS 1 I 1 II pmn gJ3 j ioi mnll bjjJ abl5 p±jJI - 4 


jbgjilJI - j_LLLD J_CLC inin ,p 


56J3 

66ja 


j rt n - nj I m j n r 


Agile Jl ajbJJI g pJLiJI -6 


BIM 2019 - ajnjjLi ^jJx nimn pgjj - 8 


djjgjjj - jlojj plj_D .p 


72ja 

jjod - jj J-La jDJl .p 


nii-iill niiill .' | l ni i'g p i ii II -7 




























p 1 1 iii j n r 

Luljt pjj jjumjg-Q 

pLszJI J itnll 

j nn 





Jjpld j-QJl .p 

^j-oJIBIMarabia jjj_q 
S enior BIM civil engineer 


jnn 



2 J 13 \ LLigjJJ p.Q 

^cpmiTII j iinll 

■uI II NI I llfj ajtalll nm->i^ a 

djjjgju 


lj' 


(jlajj pl>B .p 

dg-j I jjiJ I ^gj jjj 

fi i i | | i| jl n un i ^ 

■■ c 

djjgjjj 



’tgmn ^nhnn .p 

npnlj-oJI |_9 _j j_d 

qjjL ixijl fi i 

■■ c 


j ki n 



fLSL nJI 3 -ir *>mn ^mi 

J I 11 1 i i ll Lgj J-O 
fi i il iii i l fi i 
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j Kfc n 




















(Sustainability): nnlVi mill 



djgioJI pj lill i i . n 1*1 ■ lini ^JJLj 2 lln>nn 

CLDloluiiJlg. CL igJI jgj_D gri'nii'i ng firgi'Vn 
dL aJI a xgJ Mj ^ djadJI ^ j 1111 11 nnnilLj 
ajgaj Idag JjgJaJI ^xdJI l a i i ii g i ,^iJI 
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BIM Senior Engineer 
AjjU£«iV! - <—jj*-S! ASjA 



f UJ! uLa jIxj A^Xaj 

&! J! J^! 

(jjMjxi) A \}\a\ 


p jjutai! Jfr Sjjj 

(jAaJ JT4J-U Jjt S-IjJaJ) (Jjboixit AjjJua J-UXJ 

jlis uiJt 50 4L^t AaLula jJLj ijs^A 

(JU^ 3 &A Jj£t LJ & JJuU ^t LgJ 

jt±4 ^ SU^ L$J £j£j Ljtj L^J^ft Lg-UtjJ* 
AJjuJt n uA\au j ia&£ t Su/aaM ^ujIa Uluj-Jj 
a l.^Jl.4 St Jaj AiS ^jxit ^JL&JJt (J^LuJJ 



^ CjI^j 6 JiUL JjSrt JjaJt 0 »i 4 Ljt 

j-i&ll j^a JjJaJt fLuJL CjllJLJJt Jitjt 
t jjU15j UtJLuJtj jjjjSI 6 JU SjjJ^Jt 
ul ijt a /Jt Jj) jt ^jk jl£ ^jJLJt Jj^lt Lajjj 
l-Sjjuu j jjjxitj J^J 4Jj»l4 ^AjjjI 
JiaJt Lajjj tS^jJ^Jt ULJtj SjuJu^Jt 
AuJUJt AuiiVt Jitjt ^ ^j dJLJt 
SjAiiitj jjj^Jt Oj/'j 

U§j S-b±aJt Ja jj*j!J Sjj^aJt 
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tvi 


(BIM) frb^l CjUjk4 AaIaj JoJaj dbuVl 

$.Ludj| jABIM ^LijlII djLajlx-a jjJiIaJ ja L ibfrll 

CnL<i±Ajujajll (JS ^^lc- (JjJn> J lAjjjuIa ^jLojLl^ (J j£j-a 
jujI j jjulaII ^ iLxjunll CIjLcjLluiII j 4_3jjjjUall 

(JJJlLj jjbj t ^nuuajll djl^Jb£il ^LuVI 4 jj!Aj A-jjjj 
Jjj (jjl^jj (Jjdj ^J^J £-* £Sj*ll 

jjjuuAIj a£jL1oH jj^-aLixJl ^ja^ 

j jil jjJ JjL-al jllll j 3g jujJJ ^ajij LgjV I jlaJj 

jui CljljLnllj CnLajLuill JjLjI A jlx>c. s-LujI j ^jjjuLaII 

A£ Jjjuui (JaC. Ajjj 

Common Data Environment (CDE) 

Jj-a ^3 A-aAjd SjjjjJa SbJ^-J j* CliLta> 4 jjjjll jlA 

Mega Projects c^'j ^dall ^jjLiUI 


j-a r jj uaJl j a * j jj£jl iuail j'N jjj ^Jj^ljjil ^ t <^«a • 

JjLiaIIj jjLulLuiVIj LllUll 

LjLuOuakHll 4 AIU- 4 II CjU,JjUJj1) (JJJ ^JauiHII • 


Au uuLuVI (j£ U iUil 

fjjJUlb 




JBIM360 

Jjjjj <j!aP 
CjIJulLuaII 
CjIIIaII 4£jLulaj 
A\ \aC> ^jP Jj 
cAjILulaI) (JualjAll 
j-uaUxll ^jjl^ 
a^jLulJi 


BIM f bdll (uU jJau *UAaj Lijj CjIjIoa 

dJuJbJl ^jaaIxJI 4jjAa CjIpjjAa ^ 



^ jj Revit 

CjLlLaP f Ij^V 
Jual£l!)j jjjxjjjil 

ohlIi 

^jjAJL 



^»Ujj 

Navisworks 
Sl&lu^ Jj»*J 
j3i ^»UjJ3 

4D&5D 



£* U Ji (»1 
Infraworks 
JU 3j 360 
& aa. (ju 
JJP LjlpJJ uLaI) 


fiSijii e' 
^Jsijaivi 
Virtual 
Reality 
Jjaail AJjf*J 
cjlC' jjAJI Jild 
1 ^ 1 j a\ o" 1 Ai jxa j 


r 


i> 
































(J±a 1 x 1 \ AjjLLuJI ^ljjSfl UjI& JJ-UL 4 




tSUUll ^JjIjuoJjuoI 


^ jum^ll JjlLJI 


*il*iC*l (JjJJUduG 

^iiiiii c^u jiii 


^l^ol (JC* 

AjJLjiliil CjL^jUI 

** ** v 


jlj^l cj!^ ‘ jj^ 40 2 f 1500 C+" aLAJ ^’ljJ) Aj^L ^ \c» ^AjujJ ^jJjuIaII IjA 

^lj^ ^Jajui^ + 4 -^.Ljuj djLaLi^ + s-ljjJa^ C**ll lW+? 

a AjjiiLuuVI — <—ijxil ^jjSjLLa]) ASj^i-; ^lxS) JjIjLaJI • 

JjjjI jy\ 14 ^ ^ a M AP j 4Au jA * jj ,4aS) jjLuUjuuI ECG • 

b £jjjuuJJ AjJjijjJl CsLajuij]) JlJ^I jS' AJjjjuuxS) Ajj^jLuiV) p jij AjjujJj^J) S-l^, jJ)j ljjJIj l-u La • 

SjiiS ^^Jl (J^l L<ua 4 JJjuIaII Ajjl^J CljLajJUdJ dluA j5L) ^ L^S 4 £jJj£ 4 K (Jj^al Jjll 4 K jjg ^ ClljlS 

lLa*lklLuj| cillil 4 1 lllJ JjLljII JjJxjI AijJa Jc- iL^p 1 jjlx^ ^^jll ujUjujVI 1^1 (jill 4Cl)lcLal^VI 

BIM 360 
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gr* cAj' ®<3^jL“ BIM 6^j^)juui (_£l SLi^ Ajjj^-J AuL^ui 6jLi'S CljlAlLauJl (JJJjjll A-1 .Lq.C> ^jILlj 

.BIM 360 DOCS ^j ^jj>UI 


JSLSaII jJ^j LjU Jjoijll J ClllAiLauill jJjLdj A )Lr: ^3 4 : mM\W <i)jiall Z> £ jjJall lajLuaJJ Lia3 J^VI AjIAj 

jJ£jui11j jg Lij La£ jJjjla <Ll l3j jai AijxJjuaJ Ldj CIjI Li^LLaII j 


A^jjjuLg LLjIjLij Ajjj (j!iLk jui ClOlld i3^J^ ^ V w ^ Ajjjjall I jISjjI ^j 

^jc. J jU. <> J^l jjII J 2J j^ <ijjkll e ja Uj Common Data Environment(CDE) 

Jj JaSS .1^.1 j j. x‘«-- JaS 3 (jjiJ JjJjJI IJa jx JjiLuiJI j£]j Revit ^>*lj jj Jjli. (> eJjiiL LiaS I JjJjJI 
(2) J^JJIj jj» US BIM 360 Docs ^aUaJ (JJjla jC> LllLj 4 -^jLuiUI jxaaLLtJl 



4 : m\*\\\ <iL)^)lallj d jIJliLuuJI jJ^Lj LLn ^ — ) 1 ( f^J 
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ANALVTICSeiNSIGHT 

PROJECT DATA 
AUTODESK FORGE 


La£ Jj^jUI cjlSjiillj l-jjISaII J^3 Ja«o^ n 

4 oVi-v a\I djL^aj^a^Illl jjj ClUaU >^iMI Lqc f 3 ) JSjuoILj 

jl i. ,% jJaLk j^all li& j)£J 4 Aj, jVnll CIjL^. jlll ^-1 ji-jjujl (j^j 
CljLajlxui 4 'y Wi L^jII ^g-xuuJ ^jll A-LujjjjII c_fll-lAVIj jl^VI -1^.1 

^jjjulaII jljSl jjJ Jjn-^IjjII 4_l£juLa jA (BIIVI) P-Ujll 
<U£uuui Ujli cIjUjjujjII a jua^ (Jj^j LLi jS U£ lili 

.a£jLLUI cil jLVl lUI jSll 


R tj • cp • g S ♦ #•' ; A I I • > ■- % Q. 5 Autodesk Revit 2019 - STUOENT VERSION - Towe.s2 - 3D Viev. 

22( Architecture Stiuctuie Steet Systems Irtsert Annotate Arvalyze Massing & Site Collaborate View Manage Adtl lns Modify 

iriDgas o [?pg@Bn m [<&] s@is 


•i» 


ft S ☆ A andalus7111492- W © • _ 0 X 




“ . Djag 

Datum Viotk Pldne lnteracti« Ray Trac 


Properties 

<9 - 

3DViewt |3D| 


Q (3D) _X_ 

Interactive Ray Trace Mode 


r l G1 EditType 


Project Browser - Towers2 
: M V«w(all) 
b Structural Plans 

Budeom level (3.65) 
Budeomlevel(3.80) 
Elcvator*Stairs(Mid Ground level) 
Fnd of Barbet 


Sennces Rooms 2 
StertotBarbet 
T.O.C-1 st (loor 
T.O.C -2nd floor 
T.O.C-3rdfloor 
T.O.C -4th floor 
T.O.C -5th floor 
T.O.C -6tb floor 
T.O.C *7th floor 
T.O.C-8thfloor 
T.O.C -Wr floor 
T.O.C-10tfifloor 
■ T.O.C-llthfloor 



0&<»O -Ri.r-) Ifd >5S 9 n. ,-.,f 3 < 


to selecL TAB for alternates, CTRL edds, SHIFT unsdects. 


I 


V * «v ff O S?0 


Revit ^t^Ujj ^UVniU AjjiaLudll ^-Ijj!jU jaj — (3) ^5j (J£juj 

^jJjulaIU A^jLulUI C_flljiaVI (JJJ (JjN^aj jjfL LS^ (Jj^jUl I^A ^UVnnU BIM 360 ^^JaJ ^ajU (illil 
^u*^' c> uj Common Data Environment(CDE) ^UjUUj Ujj J!iLk j* 

(4) Ji^lL La£ ^ j JjulUU ^U^aL^Jl CljUijjudjll ^j^LUVIj LjaJl j£^J La£ 4. Cv JjulJ (jjxualijll 


0 AUTOOESK BIM 360 | the Arab Contractors TheTowers-L08 * 

O fh 

:ii Document Management folders issues 



S Plans 

GD Design Orawings-ECG 
O ArchDrawings 

□ EastTower 
D MtddleTower 

□ Podeum 

□ WestTower 

O Shop Drawlngs-Talent 
Q EastTower 

□ MiddleTower 
Cl Podeum 

□ WestTower 

P Pro|ectFiles 
□ Letters 


Q Searchfordocuments 
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00160TT0M RR (X&Y- D1REC_ 001C0LUMNS AND WALLS LAYO... 001RAFT LAYOUT PLAN AND SE... 001VVALLSSTARTER BARSSHEE.. 002TOP RFT (X&Y -OIRECTIO... 003A0DlTtONALRFT(X&V-D.. 


|||^ : 

■ n 

jjL- 


rtSfcv 4i 

■r§*.\ 

mS 

I 


i* 

>S=r 4 

w\ 




003 WALLS STARTER BARS SHEE- 00ACHA1RS DtSTRlBUTlON 004 WALLS STARTER BARS SHE„ 05-AT-WT-ST-SD-FN-RFT-001-R.. ADDITIONALRFT (X & Y - DtREC- BOTTOM RFT (X & Y - DIRECTIO- 


BIM 360 ol^iuaJI j uLjUl j4Jil _ (4) JSJ 
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(6)j (5) ja c^Ujill Mark ups Issues ^LLk^jUJI *taj) Liajl <j£^j US 

S j£^.l j-<i LguJajC j£^ij jUlJ Cl)Ua^.jLUl d^gj ^jjJUJlj jj£jLuiUl ^*J^ ^jLL ^UajJl ^jl) -lai^Jl ^JC- j 

# jj^-U (jj^ ^j ^j^u i g tiiii j jj jjj^n jt cj JbUll jl Jlj ji 



002 TOP RFT (X & Y - DIRECTTON ) | VI | 



BIM 360 ^lssues & Mark Ups cW- - (6) pj 
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$.|aj|j JjLjaSI j!iU (j-d USij 5J£joui (j}\ Lj-la-j A-ijlUJ jA ^UalSl IU Ig-fiLjal ^IiSl dlljJ^uiSl (j-a 

^jjjulaJLj 4u^aU-Sl CllLdjjujjSlj CjU.jISI ^j3 (JJ^ JjLjUI ^Aj J^aliUl ^lc- UljJLjJlj 

(8) j (7) J^U U£ 



BIM 360 jf- Upj^' Issues & Mark Ups <_U& - (7) 


Model 


Q 




* Non MonotithK Run 

o 


Supports 

o 


* Stringer 

o 

* 

Doors 

o 


► M_Double-Flush-Dbl Actinq 

o 


* Revolving Door (AUS) 

o 


* M3ingle-Flush 

o 


’ FxlObl (S) 

o 


* 1510 x PllOmm 

o 


* Simple - Deco 02 

o 


* Coocept ExtObl 

o 


* Int Cavrty Slider-Single-Flush (R2) 

» 

Site 

o 

► 

03-Pt-08F.F.P.dwg 

o 

► 

03 Pl-08-F.F.P.dv*g (2) 

o 

► 

Mass 

o 

► 

Railings 

o 


Top Rails 

o 


Specialty Equipment 

o 

w 

Plumbing Fixtures 

o 


* M_Toilet-0omestic-30 

o 


* Sink - Bathroom (1) 

o 


► Bath(l) 

o 


► Smk - Kitchen (5) 

o 


* Shower Tray (1) 

o 



t I <3 & S «* 


BIM 360 jf' ^jjJuJ' J;i^alij J& — (8) j 
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;dJjJ^il jjolxil AjjAaj jj«aixil (jjjjj j4i£ .1 



AUTODESK’BIM 360' | The Arab Contractors The Military Hotels » 

::: Document Management folders issues rrs 


Upload 


(jJuiLtJl j jjuiaj TiL^lall 

Ityvlj. w\l ^jaxlIxJI J-LAxlj 
^jjj Jj^aljlll 4 K Jlixi ^ )VJI 

J£LiuiSI J^-j ^j^LLLL ^-^^LLaSI jjl^I ia> Sl 
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33 Luljl pjj 



LljfLaj ciINFTAWORKS 360 ^^Ljj jA 4 jl^MI A-mll ^jjLiui $.Ijj 1I djLajlaui a-\Aa\ djl qjjlvi ^aI ju* 

jjjmaJlj c_fljjuall djl£jjudj (16) cJ^LlL Lo£ Jjjiall (JLa 4-jiaull A-mll ^JjLoui (j-d Aj^xll $.lj^J ^cuiLjjll IJ^ 
C1jI£ju 1 uLi ^MI ^j^j Ljaj)J ^^JJjSj <j£uudJ ^Jjllj jiaJl C1 jLla£ .Ij^laJj <JJjIa J^l JJ-^jjJ (SaG 0 LjaJ) (ilj^ULjj 

(18) j(17) JfLLlL L^ c_bj^l 
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: U'tSto cjUKll 
(jsl^JI ojbj - 

Facility lifecycle - 


JaLa^Jlj oUaJl 'i j jJi CjUUj jjjiajJ 4_ajJaC- UljS ^jLij]I ^^SJLa Ja UUtll ;_J jj 
S jblj CjUIuJI ^jJc. JiUaJl BIM ^al-lkjjujl j^ ^Lxil (^jia^xJl .Lgial^U LfrUc 

$.UUIj ^ixu^allll CIjIjLij j-a SUilLuoVI (j* <ja' C-jL^uuai jj£-<n jA (jsl^Ul 
I jUS (jLk^juj CLjULuII ^Ac Jali^Jl (jl .4 JLl3j 4-i^u^aj 4-UI (J^c- UjUjj jj 3jjl 

<al£g]| (JjlVil <UI£lLoj 4jLa^ ClUijLL-a ^Ic jjxua^Jl JlU A-JljLi]| j-a «JaC) 
4 jL-UuaJ (Jjiuujj J (JJjul^JJ ^!jUix]| I jJaj (UU j $ i**il.UW*i\\ (jua j!iUl Cii j]Ij 

^^iUall uJ^I^JjujI cJjliiJ ^JLlUI 4 a)Vi| 


^ln]| (Jj* Jiil A-iLli ^a-ixJ 4qKMI U-iUi” (NIST) U^.j]j iSMIj jjjLx^U] ^fLj-aVI ^^jil' *Ml ^UujIj^ ^uJajii 

(jLajUJ ^ULjj L_jSja UlaJ^ jJaJU j^-AJLj jjSi jl A^UaJVI (j-a (jpjl (Jjt-^J U-sauuai^Q (jjUj djUjS-a ^l-lcl” 
.Uaj^UI L-jWj^^MI j O^LpauJl $UV (JjAj c_ fll jjujI i. ^ i\Wn Laj j ^j]|j i4 m x> 4_n-a j Sjj 3 (j!iLk 4-n j^JI c_UUajJI 

UlL^lUI ^jU^I ji (867-04 NIST GCR) "^jj^Vl JLUI ^ij ci^U acLl^ ^ ^alSSI jjc” 
JLUI (j-d I jjjS LxUa jjj-l^J - jjSJLUl CjL^IiLUI (jJjj-aj jUjLLUlj j;L<u<nua-<i5l - JLUI (JJjij Cljjg un McLnua 
.L^jUUI S^Lcl jl /j t L^l^u^a j-a (jianll jl t Uj^uuij 4aLU jjSj jl ian ^jill (j3j-Ul Cl)Uaj]x-a jc jjlL^jj jJ^ 
^Lc ^9 UjLjj jVj^ jUU 15.8 aUUuujIjII (jslj-UI djlcLLua J^.U 4LnunVI b<i$l 4 j\lI 4-alSUI cij-^j 

.ULn-^aSlj Jjxuunll 4i^.jui j!iLk jUiuuLUl n jl Jjiuunllj Jjxuunll L iULSj jua 4 jLUI ^3 jnjLUj Uuuuk £ua t 2002 
UjLjuj 6jIaUI j^lj-UI 4 _^.Luia j-a ^jj-a Jsi I j'J 23 ujj^j j u' 41i) ls^j 


Jia (> oj^ ""BIM for Facility Managers" 11 'j^> ej^ ^1 lJ&1\ v_al> t Paul Teicholz 
jVj^ 2.6) ■^■1jl' ^j4' ^^all 'jVj^ 26 ~ Cy* ^J^I-ao (_^J) (Jj-ajj (IFMA 4 4 jJ_j 4I (jalj-all Sjbj ^Jajlj 

J LjoJI ^3 jXJjJaj (^JJ^ j!La (_J^J 
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:cr I La SjLuaJI uLy' 

C*11LUI AA2j ^Ac. ^aJJ ^jJl jLuJaH CljL^.^L^al Q 

c5j^Vl ^LLnil ^IjSj CMMS / CAFM Ujj^ J^' o 

^■^Lsa'/lj AjIA j^alt (Jj 3 AiLtall CljL_LAj^ajJl Jc. Cl±^-jJl Q 
djLLnll j-^aSJ L-iJjoiJ S.Vte x> AiUall SjLI Q 

4 ^LUI CjIax^j ^uLojI jjj ljL£LJ!j (Jj^UI jaSI ^l Jjj^ jllj 4 Sjb!)U jjj^alil j JjLjJI j^ BIM 

A^Aj S^j^.jaSI <LJL-Jl (j-aj'I *■ djLLj ^JI Jjj^ajJl j 
ajjLj cisLj^jil ^ SApc, Ll building information management : c^4^' LjL jk^ sjbl js jj 
jLLiUi ^jjli^l jj j ^Sij * ciLLLil ^gJc- ^ajli 4 CjLLjIL ^&j JUL^j (jc. SjLc jA BIM ,Aj-iiiijil ^LuVl 

■ cjlijjx 2) 

Jc> JiLa.ijSxJJ jJ^xa£ 'fl a! .1 Ja. I.JlIaJ AjjUI (j^ljaJ JJJS : ^jJI cJjjju • 

g_ jjJlJI SUx SjjJ J5U Jljl Jl\ jliJI 


jaiiUi <»UaJi jUj : An integrated workplace management system (IWMS) 

tgLx ^jj Aj-ujjjj ufijUaj 4 jjj-jL ^uaJj ljLuuuujjLI 4L2 j-4 Aja^jj A-ya-Lj (|WMS) J-^Ul SjUV 
(J^Ija]) jLIj lLsIcjjulaJI SjIjIj CjIjUxJI SjlJl : j 4 ljLLj Sx^li jjjluj Sj^l j AUSj LLa j4 

Sj^Luia J-axJI jIIa SjLV J^tSlUI ^UaUl J-axj .AjjjjJI ^LaIjIujVI j AJLuoSl SjlJlj LiLLuj-aJ)j 
k^jjoAl AjjtixJl AJai^uUl Sjbj dij Laj 4 JaxJI jIIj Jj)jjU JldSf) ^LVujV) cjLuuujj-Ll 

.L^jLild Jjyfljj Ajlauil L^JJJJJ 


‘( Computerized Maintenance Management System) <^VI ^ 

CjLulLUL AjLucJ) ^jMjj a j AjJV) ljLuuLJI SJ^a) ^Ic J-oxj Aj^jjj SjLc :CMMS 

CalemEAM & UpKeep & Fiix &openMAINT ‘ Aj^Uyail 





























cJatjj ^LUt > dAj£t>4 ^Uai jA :(Building management system ) cr^t 

'AjL&^Jt 4-Uajtj JjjaJt 4 aPi*\\ j Ailiait 4 jjaVtj SfUaVtj Ajj^Jt Jla AjjLj££J)j AjSjjI£jU) ^jjU) dst^xj 

S^(software) • (hardware) * j$V*J (software) c> lt¥^' s j* j ! 

fi*J (Profibus) J (C-bus) ^Vj£j2jjJ ftdiUtj Ajiia jj£2 jt (>juj AjjajA ASjjiaJ AjjjSj ^jjL 
^t.vVujt £S-aJ JaAAJ >Jt (BMSs) SjtJVt fU AuUaJ! jjvn £-aj tSjjiVt Aj jVt > Jj^ 

LonWorksj BACnetj XMLj SOAPj DeviceNet J^ ^j^ j£^j uij^V* ^J^J^JJ^ 

.Modbusj 


rjatjUt SjtJt l-Lj*j • 

AiliaJt LjUiij AxujLujV) ^jJ)J -Mj^VtJ ^jLlU) jjj JUpV) (JJ-uUj AjIaaj A Cjt.^a^i.it JJxl a JUj 
^At jja .AjjjUt LjUiiitj lj)J j^, jjJJ ^jjatjJ^V) j^xit AJUatj AikLLUt LjUiiit ^&Uj J^t jjj L-ij^tj $LlU)j 
ljjLLU) ljU j jjjjtJbUtj dslxadidtj JJUiJt Jld A-alxitj AjjLaUlt ^jLlaJ) AjLlus jjfltjUt SjtJt CjLjJ^ 

( fljjVn AjLjUL lj! a \t Jjujj jt (>-jjj # <JjtjUaUtj ULLatluUtj lj)j^jjU) j£tjjaj AUaLjJt ljULuU)j 

(j-jV) LjUiij LjLUajVt AjUjj jjSjjJ)j AjIxJ) AiUajitj SfLLaV) ^sJajj A£LUtj AjjLj^SJt AiUaJtj f t j^Jt 

CjL^jjj dJ&LuuAJ ^jj (ji lj!aII oik j£ ( BMS ) L-dJalt SjtJV ^wjIx jufljP ^ jt (jlaxU j£uuj A-j^Luitj 

.ASUaJt ^LUt SjtJt fUaj 4Uaj( .jj jjjj^t 

:jA (IFMA) cJ^tjUt SjtJV AJj^t MuuujjUt (> Ujjxj j 

ijtiuUt cjuLit J-al£j JjL jji AjjjuU) AjjjH ijlt ftjSft (jLUaS wS-i-ixlL LjUa^aau ^Uaj ^jit Ai^uUt ff 

ff .Lx,jiijjiUtj ^CjLijxit 

\a\\ J^j j^Uuut £4 (^ixiit J-4*it (JJjjJJ jt 4uj4jLjj4 ff :jAIFMA (> Uajj .-iJjjl Jau jit L-flJjXJ 
. ff Aj£jluUtj 4-uuJj^it ^jkitj ^AjjUlU) AuuJj^j) i JLapV) SjtJt igSL ia ^aSI >Jtj 

^uut s jtJt jj^ua (jA ^jitj-oit Sjt S)i JjlujI l-ajjxj t AjjjjjSn (jtiLit (j-4 u jj^ j sjuut Asuut ui 

: jA AjiUajjJt JJJL-Ut ljjIj AjI^ JjUa jiitj ( JjjjSjII AjjjjjV) Aiaiit (> ^jLUt L-Ljxj]tj .CjUiaJtj 

jfiLJ) ljLaJ^J) jjjhjj MJLxuiJ4 J£)j 4 jjL*J) <d(j t** t) ^jjj J^LSSJ)lSS jiJi 9 

. ff 4-Lu/Lu/yi ItflJitJi) 4 jJLz£ £ 44 ^ j p&Jj 

:^Lk ia-uij) liuaj LUajj ^Sk j Aj£ij j jjjSjII AjU ljLjxj Luuuj jjitjUt SjtJV ( JUajjjit J^juU) Jujp) jij 

Ujjj/JSj/J/j mj f/ A-Lu// (J^)Jj SjLsitsi'ilf) SjJzIa AJaJuJy )^jjj J^LSjJ)\4)jaJ) Sj)J) r 

. ff JmJ) £SU)j jpsLLJiyi 


l^jli 4 j^alt tU ^ic.j /fiJuJic. jji*J >VL ,1 U SLc. ^jltj Lui]t SLa. Sjj-i (JA ^jllXjaLllt <Lj-Ut (J^t J-Ut SjLI ^aJJ 

. jt JuLjujL AJjlla-a ClA jjjuAJUllt jjd dll^. 4 LUUI] AJjujIuujV) jLc-Vt ^C. Jll d)UjUJt ^J.^jj] Sj-OJjola 4 AaC. (JlLj 
jl£ tij A-iSjxjujjlt djU.LlL.Vt l_LujLj jjd (^ic. 4 <LLuJt ^Lit J ^.i/u^ajlt (J^t j-d jt jSlt ^da AjLc. ^jj jt (jjjjjdalt 

V L j^. l^it (_gic. jat j-Lt Sjt j (^ij ji^jj jt j£-aj 4 j.wa\t tU (>j # a£JLLI JiLVt ^c. Jt jj3jL (j3j-Ut ^jL 

^jLudlt jjjLudt ^gic. SLLlLt jj3jJ ^JJ UdxB .^aiLdj jjjumj SLj-Lt (JjxuuajJtj ^LLtj 4 jujJu^\ tj ^uuuajlt djLLc. j^ t jadj 
^jLujj jc. JjjjuiLt ^LJVt (^ic. ^(DBFO) (Jjiuujjltj Jjjdiltj ^LLtj ^jxuuajlt (JLLt Jjjjuj (^ic. 4 jALit 

^jS^Lt tU Sjt-iV A-Lcjjlt L_ilJaLl ^-Ldalt ott 4_jJ jjSL jt 4A_LujLujVt djL^klt (Jjiuujj ^aJ (j^j <J^LLt (Jjju^aVt 
(jj (^JLSjj jt (JiuulHj lIILH jjj jt - (juaLitj ^Ltit jjc.1 Lo\t (j^ djLjjuilt L-jau - djLjjjjlt l_l^.jajj 

jVt ^JAj^alilL Au^aLait d)t jt jSlt iLkjt (jJuililt jj£jjlt 
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: BIM u^jju . 1 

# ^ji j-aii ^c. Jij ^t^xiLujt (jL*j j-iixiii ^i^xiujVi ^jjVi 

:BIM cLUl^l .2 

# tiilUll (jil j*l CLjU jlxJl SjIjIj 4 0 jJjiaJ J jajII S-Ljjl BIM '\fo* Lg-J (LjJjuo ^jll (jjiall ^L^J 

r^iaxil .3 

6 BIM (J^ 1 \) VS x ^ CIjLiIaC. ^Juu^aJj 4 A-ilUJl ^jjiall ^jjjjj (j* BIM CljLal^Vnnl (jjV^j JjLujj i Qfc^ij 

JLsjjVI jjjJajj 

iC jUij1*-a 1) o 4 

#C 3 alj^ll ciAjIjjj A-iajjII (jjlLuua 4 j*jll j^^ tilli Uj 4 4 ^lv^U cLjUjLl-aII CjU.LiL^I (jjtjj 

• «» «* * • k/ 

(JujlSI d A.^kLu^j 4 ciA£jjudllj s j^-^VIj jjijjjaIII 0*1 jj cilli L*j BIM A-jVill 4-LL^jII 4-mll awj 

:^lj*VI .6 

BIM ^jjiajiall jj^jLLJl L-Jjjiillj ^jLtlSlj clLiIj jjui* 1 I j jlj^VI vw j 
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^JI Uj i a£\+A\ dil “y'\j s-Ijj^VIj djU.UdUlj ljIjjVIj jlj-wJI^ ■ BIM ^LjjLS 
djLj£UI ^^Ul L_ijx]| j (jSaLuil ^.wi I$i^Uj (jiaLLi ^.Ludjl BIM ^Uj'n^jj ci jI jii ^si 

^ULa-ll jl 4 21 S-lj^-Sl aJjLIa oLaj A-lajuj|jJ 3 j 2 J 1 Ujjjtll *U.la. ^xJJ i JLLJI (Jjjlj ^lc 
J-^.jl (J£ JLLJI JjJjuj ^lc _^LlJl ^»UaJ djlijlc JaLaJl L- I . BIMs L^jill (j-d ‘UlUll AjjLj^ISI 

.4_j 4u^aUJl ^-SUall jSjJ jja^a (jl <—fljxj AjjLj^ 


(ja Jlilj^J U jjUI djLdjLt^JI jA (jsjUI sLa. ojjdSjby BIM Ij-lilj (JA jjajxll 

ij^. (Ulj^ ^Liul aillI (jsljUI SjUV BIM J j£^ .LJ j^-JIj jj»x\vJI ^ij ^.LiJlj 


jii 


.(jaljUI SjUI a LiJtiVV (jsjUI djUUj ^2 jlj£UI (jd i^Jlj ^ (jaljUI SjUj 4 ^.(U^j ilix^UI 

jj^ljJ ^li 4 (JjjiUl (jlUl (jjUaJ-UU JaliUjlS -lia> lUju (j2l jaII ^^SJU jxi IjlUl <j 2 ^ajU (jlll Clijll 

SjUVIj JuujIj^JIj LiUuuail j ±±^ jjj jil s.Ljac.V! j! l<> a i^uLmll Aij*uJI SjxlLud^ SjUia. 

jjjujjAlUl lljSjU AijxuJl jl-jis j>a c. _ajiajlj L-jsUull lajJaa-J CjLIj^I jjjuizvJ jsl jaII ^£JUl j^^i .lc»ljjjj jjLuaJ 

(jxuJaj Aij3i-Ul JiU Lill BIM C 5 -^ (UUll (J j£jjll (jaljjll ^OjLuia ^JuuaJ jl j£^aJj .UUalUl jc« jjUuaiLUl 

.(jsjUI jc. aUU djUijLtui ^ij Lc. jjudj Sjja. U^V! ilj^VI Ujj^aj 
c!jjI£ j .A-ic-Likuail djUudlUI I ^ Lq ^jUu ^jI! SjLujkil Ajjudl jjiiU SialLUI CjUV ji! LjujI j^ Cjjja.1 4 2004 ^ 

^jjj Jajjllj L^Sjlijj <SjilUI CjUUiil (jalJj ^aixj ^UajjjUI AjjludSI Aii£UI cIjU 2002 ^ UuljUI gLa a ^jVi 

| jVjl ^ jjUui L_aSlJ jULd 80.1 5 (^-Slj^> ^ >x>jUlj Uu.%ilj UjUjjujjSI A^Uajl jjJj ((j ^JjH (JjXouUSl 4ULL 

.(j^jUi jxLLudUI jjxjuLiii a >jV^ L^jjjAaj djUudlUI gLa ^£JU (jjLc. ^Jc <ai£jil aU ^jL ji LjujIjUI fiU ci)i£l us 
^da.UiUI (j-lUI CLUul c_jUia.j $ Uajj (U-ax-ll jjjUj Cln,Wj (JjU. jui SUdlUI jj-1a ^-lc ^-^jUI Cl)UUuaa.VI aU 
LajS jc. dia-iil Juc. 4 (JUUI jjjjuo ^lc 4 fiUUl jj*s uil ^»UaJ jU jLg-a. jV ^jUa AjL jla lUuV (j2 jUI Cl) jUjuo ^3 


. jUua (Jji <1 Jg.jun A-ilc. jjiLtil ^aJJ ji ^UaiU IUj IUUj AudJ-li) ^aJ (jUl 


uii 


£>U Ja .L^U £ ja Jj 4 IgK aKUUI jA ((j niil jjxjuuil ULU) djULnil JUj J^UjSI ^lc jjjxj V i ^Lc J£uudjj 
A qjUll AjjuLiSlj djULiiil SJja. AjjJaS j)C ^uJaLtjSl ^Jj U-iAJ ?jjudjSl (jaJLudj jjjjuaS ^»UaJ ^9 S^j, WxUl djULijll 
L^-aJl (jaJLudJ V UlSilj Aj-liiiiSl ^aUAxuajil ^c-al jj I g V)V) ^^jSI djULnil -iUjcV! j^J V U USlc ^liSl <j jaUl 
^^9 4 (jjal SjUxJj AiU SjjLxuij ALjujUUj AiudU L^uUjLt^ jl BIM &j^ jl jj^ (^ 5 ^ .U^jUUl L-JjiSaUl 

.L^udl-Uujujl .iixj jl l^SjLudj 1 iLtaU aU ii UjU jLt^ 

.s^jaJi ^iic. bim j-u ^iujjujI sUuIlui jjajj uiiusi ^ic. j_iaj ils 


4 lM> 


FMilnteract Lifecycle BIM 



Management 


Workplace Partners 


Increase VisibiHty 
Improve decision making 


Improve collaborabon 
and Communication 


glfg 


3 

Improve Productivity 
and Customer Sen/ice 


RE & Portfolio Planning 
Project Management 
Move Management 
Strategic Planning 
SustainabiVlty 















































































































33 Luljf pju 


l a\ ujjiij (jA jjj^j BIM ^j^luAj jalj-*Jj Sjj^V 

** L k * 

.4 4 \u^4i) cjIv^) ljIp ja'va 
: ^Vi9u^ jj J£ oaJ j ^ 


JLoxi Jj) j2 

ajjLall JJC. JaxJI j-<aljl ^jjjJ £3 ja 1I (J^ os^j 'L^Ljal Cl)jL^.j ^LjaJl (JJjia jc«; CllSjll Jlis • 

i_ n^^ll Sj,jjL-a Jj3 4 \\ u^ll djLajlx-aj 4Jil3^ A_SjI*1ia L_fljjJa jjSjJ J^L^. j-a 
£_£jI jiail CIjVL^- Ja5l 1I j-aljV ^JjujI 4j1.VujjI djUjl jj3jj J^l^- (j^ | djL^.jL-aVI 4.iK*i JIL • 

(jjill ^lc- fiLl^ll Jjlc-I L- 1>JJ 6 jl^Jl ^joUJJ C_JJjujJ JLd^ 

(^j^-Vl cijLjLJIj (Mobile J^Lj^l ^l^ikluoL BIM <J) J^-JI Jjj^jII • 

^JI djjU.jll S^tc-I (JJ^ (JjLjjll ^JI Jjj^ajll 4-ijl£-<al JL^JI I.4A ^3 4 _^gAa]| /4.ia n j-H 

L JjU l 


(c) Intelligent BIM - Automated Maintenance Work Order Schedulinq 


Table : Campus Case Infomiation 



























































; JLJ) ±SIJfl 

AiiSASl CjILxuUI ^ja* Jkj jl (j^H *djb» a\\ (J>al£Jl jjc- jj ja-Ul ja ^Q $£ IVI^) ^jl.juua]| j (J1» juIlSt lJuIISj (Jl^J Q 
jiljA ^JalLaj (jil jaII CjlLxua ^JJJj UjAaJ (jjjla jC- Z6 J) Z3 j-a * jLuua]| j (Jj3lUj]| £ua jSlxjll uAJISj 

# d\jullAj| 

# dA jjl^jSI j dAQi^>lj^\lj jaJaiJI jja CjI-Ix^UI lj^. ^jI j5 ^.LudjV u!j 3 j]| Jkj Q 
j!)Lk (jd <5Uall JJ5 Jj Z 3 4 JjuJJ jLJiLujVI -Llc. (jjqV) ^Jl CjIAxuUI j^ (JjiUl jj jk-Ul j-ijj (jl ji^ □ 

# 4-L<iVI uL)LAajl]| ^i -}C.LuJj c4 j\jj^a]| L_l]JaJJj c4Hl ^Il^JjujI ^ L- JJjJ ^jill SLu11a]| UjLj^j 

Ig.jSc. u_fljxll]| jiuJ V <jl]l CjA^ ^Uj^j -lj-laj (JJjia jc. lJax]| j^ljl JJ j* ^Ull ^ajC.j jjaA^aSl jua lJ]% □ 

# ^ ciLiLcu-uU I UiLj 4 J j^uudj 

Cjj-la- 4jjl£J jua CjIUluL] (JJ^UI JJ ja-Ul (Jlij .uLjIUl-UI 4]La- ^ujkj Jj^juul CjI jxuil 0 jjlj] Jajljj laM l~l 

^ 4 ijaUl 4 jc- jill jj^alixllj UjIjulLI ^l ja .uWi <JjLk j^ 4 jti jlLl jjc« diLOL^jU 4 jjjI£ c. iUliL 
Sl^L^a ^xiLjj ^LvLuL BIJVl j* ^jUI j 4iUkt] ^kUI s.LVI 4jjlL<i j!)La- j* ^1 ia]| $.bl jjjm^j ^ic. l)a*j Q 

# 4iUall 

Jjja^l 4x^.1 jaj ^judj Ljg 4 GIS j CMMS j BAS j BIM llLLj JtlLk j* JIac-VI cjjLiaj jijj Q 
S-LVtj 4 qK%]| CjLajJx^ ^al-lljjujl jSmJ . jjj4Ul j CjHjiSlj jjl-la-]|j $.LlSl lajljUa jjj^ajll 4jjl^ualj 

# $.bVI ^Lj jl $. jLAxSI L-iaj J^LLa -ij-iajj JaxII CjLila <- q! LfL>«V 


(b) BIM-loT for Indoor Human Comfort Monitoring and Control 


4 “' H.OORPI.AN 



Air Quality Grade 


Room2017 



Air Quality Grade 


Air Quality Grade Plugin in Revit 


J-JI j»JI (5 Jl 


:»U.ltj 


A i 5 L j ji jlja 


LilUl ^jjaSI jua jjajSl CjBj jua JlaJl j^ CjIjjS jll jiajj j| j^J .^JJ-UI CjLajkua (Jjjjj SlIc. 1 C ijSl^j Jkj 
Uj£LS jLuaVI L-flUlSjj CjIjLj^VI j-a Uallj 4 4jl 5jlLa jjc. L_fljjla c-JLuJ jj^J ^jill jjjxjII jUjIj 

.aJUI jjjiJl 


□ 


.aSUJI *hV cU>a' ji&j <5U4I £dl*j dA^Ij^l J aSj □ 

4 iLbQ CllLj^aljuaj CjIJX-aIS (JjLaSl jLjll^.1 C- JjudJ 1 SLj^. CjL $.Lj 4uUaj| jijU jl ^LUlj ^LQj^aj]! jjiS j^^ j □ 

# $.Lj]| i**il jbc. j^ 4 jl^jja1I 4jLxj]| ^lc. 

^ij 4 JliUI Jjiju. ^Ic- #f LUI HVAC ^Uij ^ HVAC ^Uji^ CjI jjjL j!5Lk j* *il£Sll jju^i □ 
4uudij HVAC (aUaj Ji.L (Jj^VlVAV (JuLl-Lua ^Ju^a- jjLj # j^LLuuUI I 4ijx]| ^ VAV <Jjj*J 

Jii ^Ualll *bl Jjkj j£uJ 4 S-la- ^Jc. (Jj-lL^a Ji ^Jc. CLluLLjlj Jj^J ^jc- # *lj^ll (jiii ^i jjjxjII b # JbuJ 

# 4ijAxJj 
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33 jjaJl Luljl pju 


; J£jU! ^jJjU .iiljfl 
□ 


CjLLqc. c_LJI£j j 4 jLjVI Sjjjli Sjbj 4iU A^kjjuoj ^lilj t 4_iLail ^ nMI djLft jLl-q ^i AiJI SjL j 

.jAVil 

.aiLojV! 4 iLac. j^Ll jj jHjoSI clLgjjuj jl ciiSjll j-c jikj 

.Cj^buuil Lq^ j jj\jj]( 

.oLulLqJI Jja> AjLlII 4 L^Q^J 4 QjQ.> CjLq ji*-Q ^gic. jjlaJ 4jjJj AjLLoJ SLuHaII Jjj-ol 6 JJ9^JJ (J ill ^ jJ-Qjll 
<_£jlaj Jj 4 AjSjjISaaIIj 4jjLj$UIj AjjLujV! 4jjLqjl-q]| CjLuau-aljlL AILljaII CjLLnll LqQ J^uIj Q 

JIq (Jal j-oll Jja> CjLq jlx-Q lLaJl j-QjJaJJj .£jLuaj]| ^LLoJj JJ4 (J4 juJj]| ^iLoJ JLq Jjjualjj ^ic. LLajl 
.iiili ^ij Lqj IjlqI] CjLj£q]| 4 jLj^a ^ljjL j <jlliuuaj]| CjLLnSlj CjLLojJallj 4 -AjuaLujj]| jj-qj]| 


□ 

□ 

□ 


4 j]LlSj Lg-U 


j£uJ Ljjaj 4 ^ j jjij]| $.Lj]| CjLq jl*ji n.K'i ^JJ ^J 4 4 \\ jj^a]| CjLLoC j JjAaLl JLqoI JJJJ 

.JjiluuLI ^ (Jaljuil ^jbjj jjjajil JLqc.1 ^ 

: 4jjlij]| 4JLy^J| 4 aXsj «£♦ 

Sjjjjjuuq CjI jlji iLjlj 2ULJ! *jjqM 4^qI j^jjujl jfLojj . 4 jI jjua]| 4 jajujl LiLaj] BIM ^l jHui jsl jLI (j jjaL jl-oj 

4 jjl Hl cjLOL^V! ^gi! 4alaJI (JS3 4 LllLl 4 -^jjjj .Llli ^il Lj CjLqjjjjIIj cil jjjajll j ^kx^y I (JLqc. 1 Jja* 

jjudaJj 4 (JSjaSI *L1 jjuj^Jj 4 Sjj^loll 4jLua]|j CjL^.^L-aVl (^j 4-^.Lail j-Q (Jlij 6jjA j I jAj .4 Ju^x^ajSt 4 jI luallj 

.4jLuallj (JjxuujJl 4-Sajuj| ^ic. (jijj (J jSl (LLLl j-Q (JSSjj jLuuil 4-^.1 j 


Integrating BIM with Facility Management Systems 


BIM 


CAFM/CMMS/IWMS 




h- 

F*~~ 

■K 

W- BIT 





JUJI SjlJl ^Uajj ^oJl £jj Jj»l£Jl 7 JUI 
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JLJI SjlJl fUajj ^JI J^LSJt 8 j£Jj| 


: AiUflj| SfliS JJfljj *l* 

AjjliJ BIM "i (jaljJI ^jjjJ j^-4j 
JJll $.LVI ^-q ^LjSI -JaiS jloll $.LVt 
jljQj .LiljjjujVI JJuLl-q ^ic. JaLail jLuJaj 

4jjjill 4niajV! S-bl jjSvi BIM LjLLj ^ljHui 

<jjLjasLj]| jjjSjj 4 I jj jKMIj 

.^LV! jjjudai] 4ua. jjLq LjIjjjxj JJjL 

rJ^ISjL) ❖ 

LjLLj jc.1 jS £.Ljj BIM LjLLJI iaJ j jl-QJ 

4jLu-£aSlj JjxuudjS! 4-SajuuV L^_j!U aluilj Jju-a 
4 Jjjiall j) jJj^aUl (JAaII ^ic. iaLaajil Jj-q 
6jjjjjuuq 4jSL LjI jl jS jLkilj 4 4jL^aSl 4ij-la.j 
j£jj Lo£ .LSSi Jj Lqj 4 4jLxuaSlj (JjxjulJI jLuJ 

jLV! ^jjSjj (Jjj^aV! SjLV BIM (*bVn J 

4 L^JJ-lajj ^jLoSl (JIju-al JUJ*J ^ic. 4jjjloil 

jl^jjblj tljljSj! iaJflaj *** 

j| jc-!jlS (Jil j-oll j jj-Lq] LjLqjLl-q BIM 

jjljia]| CjVLa.j LjjI j£il 4-^_a.ljui (jSI J-oll 
(jjjia jc. lISL ^LSSl j£uujj .L^jSc. c-jiiiilj 
4 jjjj^ Sl 4niaj| JILq CjLjLl-q]| jn £-oail 
4 CjI jx-oSl CjUaiaan 4 4 j£jjLj-q]|j 4jjLj^£il 
CjLjLl-qII ^L.j1ujIj 4 LJJC.J (jjljiall lala^s 
^iVI (Jj» jujSI AuJajl (J^il j-Q ^jLSail Cj3jSI 

JjLj] BIM ^bj-ou ^! jHui! jl-oJ Lol .^Loil 

jjC. jjljiall CjVL^. j- lx-a-Q jc. C_Luo£ilj <—fl3jj]| 
.cjSSLS LSj jjjI lil -lajialjj LgJjjuJ 
















































\ ^ ^t j^? k j j 4_iLu^all 4 £• j 1 a 

*Lia1I 4jI ma JUcj (jjjUjjuuLl jjj d^VI x^aJ^I SjLj - JaxII j^ljl ja ^J^ JjAaUl JJC JaaII q 

. Jj.w^H JaxII j4jlj ^jLuj L<ub 

(^jljL (> jjUll (jjjjdUll (jjjlll CjUjU JaAiL (jl L- i>J 4 (jil jaII Sjbl (JSjaI BIM JU £y* 
jjda^-llj 4 'W js \\ £jU-ll (Jjj (JA IjJj£j (jl (JjJaSJj 4p]\^ (JjLujJjuiaj <BIM JjUj 6 0^1 jfll 


4_uill (J£LUlL Jjs -Ulj # >ULI ULUa JU-a jjjxjII LsjU LllUll j£j ^l tLikjjlj Q 
jjjxll jj jjja-ll J^LUj ^_La jll Jj-laJl dll jjUjj 4alUll CLLLjll JLo ^jjjuIaIL Sjj^.jUl 
^LLjVI 4_al£j c1jjI£ I x> ^jjLuIaIIj >U1I ^.Ludjj ^Jc. cJIjaVI (jLajl (jl Ijjj cLljlitll ^£iU jm 

(Jlj^.1 > jjxjII jf^! .*> j-oc. Sjjs J!jU LulLLI JjxjuLI j-d S-LUil S-LUIL 4 JjLLo 1-w Jjla j^a 

fjLull 4.jLaC. ja- ^Jc. jj-Udjll Ljj^. (> Jj£illll SjLc-I ^Jc. L-Lualall ^^UlU - CIjI jlixll (JJJUJ 

# ^g Lc> ^Jc. Llli JJjLj 

U Lllc. (AEC Professionals) a_i^^I c: \\ aK \1 j tillUll ^aC. jj ^ajkj ^jll CjLuuud jLl (jl 
I jjujU I JfjL Jjj4 (^jllJ dllLLl 4 # iL > dj| jjjxjII *6JjSj LULaII (jAl jiajll Jj^a3 ^g-ll (jjJJjuL 

# ^_La jll Jj-wllj aULiIIj ^iAj^ajll Sjja. ^ic. 


(j^ (jjju^a SjULuol ^aj^ > LllUll A*j 4(J£LUll oU ^Jc. Ijfj£ IjdL jiijj BIM-^I U' 

4_ajjjudll 4uudaLLLI ^a LgJ djl jj^m jj^jj PJAP-II djl qjjLn Jj» q*i 4_Ui£ ^_a jLa I^£a j # LgUj 

l_j 1LUJ Ljuo^Ludj cUUlll LjjUajaVI ^jLudJuojml ^uuul U£ Uj^j I jjlaL. I jai Axj LllUll jja jm 

# jjjlLud ill JUll (jjoijl jjdaai I-LLc. jdi U£ (jjjudll 

BIM-S' (AEC Professionals) cijUju^II j*LL jjL clVUII > 

^U ^jdL ullU jj^jU idjlUiLI ^UIUI ^ jUll J!U (BIM Implementation) 

# -lULillj ^juiuuajll <jjja ^Jc. ^ilLLI Jja (jm Jdaal SjUuuj ^JI ulli (jjjj BEVP 


□ 

□ 


ulljj ‘UUaVI JjUjj ^lAuuaJj LaUall JUVI ^1-UlLudVI jjjL jC. LulLiII *bl SjLj 

.LULU *bVl £j u *<\ \ 

4j jjJjmj l-W I jUo 4il£j jj-Uj JjuuaUl ^jjjuuLL 4 L j jaII A-ilUll jJal 'N a\\ Jjlal 

•j& 

^al-UlLudL ulljj s-L^jjVI >Uj ^jJjuuLI ^Jc Aialjmll AjIAj (j^ jll Jj-wll Jjj-U j 

J^j (Prefabricate design) cjUmUiJ j^LJI jjj jjUlll > BIM-S' 

.^jjjuIaIL Jmtll cjaj 

(j^ -(^SjjUjJjVI — ^ULlll juuaaJl (jjjla jc. 4ijjjuij <ajaj 4 jlfd djljjUj (^Jc. jjuuaaJl 

^Jc. jUVl Jjjbll jljill jj^j U-Lc. djLUa-XilL j£jUI ^jc. -Lillj LudUil (^£Ux>ll ^ j jajII 

J JjuIaII 

.^LjlaII ^bjAlJ jdLuuLl Jjkjll (jjjla (jc. jj^ll Jajjjuoj jlAxll CljljllaUj ^al jjlVI (jUjJa 
^aJ U£ jjmil Uj^ll CLUjULI jU.j| jjjia (jc. Ajjjjll 4jUuallj LuiIaII *6jbl (jjjuua-J 
.LulIaII (jiiuudJ 6jja (JljJa ^Ai-JjudJ <-i jjuo >J| 4,UViVI Jxuual (As-built) jfillll 

jUaJI ^jUjII 

^a^ULlUlj ^jLc. jl Uaj 4 ^JAuuajll jU-d ^ajjjjj Sjbj ^Jc. 6J-U1I (jjSiUll UlU (jl 4 # la-J 

JUjl (jjuLAuua-LI ^Jc LIU (jal jaII jSiU AdLu .^jjjuLLI JUj* jm 4_Ujui J£ ^a 4 

cjUjjuo jll J^U (> ( WALKTHROUGH Ujjo ^Ull) 4 JI JULVIj sliiJI 

<-_JxuUl (jm (j^lj ^ SLulIaH (jm Jjmxll djLlla JJXJJ jS .Uj^-1a1I ^jjuojIIj jjlUIj 

.jlaxjll # i # i\l lax> <-_JjUj jm j£Lll dllUll 


O 


O 


O 


O 


O 

O 

O 

O 
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jC- cllaall 4 v Jja.j L . i^alj tilli jla 4 4j«v jlll aj^ >yi J Cl)L<aJ jujjII ^3j jJjuili tilSLoll £-lSaJjuoJ V LaAlc. 

ja.1 ^iAj^alill (jjj3 fi4c.LuuAJ BIM (J^ 6^1 Vl ka VI SLuLiaII tillLJ (j£^aJ # 4 j^L^a 1I <-_jLau^aV 4u^aLaJl djLLull 

(jUaJj 0^1 jjSI jJjkJ ^jjLuuLuua £a (jSl jaII <-—lLa-j-^l (J-axj 4 (jj 4 aJl 4 uuJ j 4 4 la.jA (JjLa. [CjLlSalLLl ^la 4 
SLl Cllj^-la -Ul # 4 qKlSlj (jj 4 aJl LujI jAj (jlxJJ Lj3 fijjxuua CllLLalLudL 4 jLoxSI fi 4 ^_i (Jjaj3i Li Lllc.j # ^iLa.Lia.l 
<-_lLa-j^a) # L^j^j 9 j jjS LlSi£ Cljjua-il L^j£Jj bM* a jAj ^li]| aSLLLI Jajjjuj ja 4 jSx>» Sl -SaJjuJJj (Jjg juJ ^lc SjjL SjLiaa 
^jjjuLaSS jjj^aj jxa. (J* 4 _aJj^aAll <-_lLa-j^alj ^j jjuIaSI ^3 SJjl jSI CjL^aj^a^jSl ja (Jj£jLuLaSIj (jSl jaII 
^ 3 iia. ^aJ-jj $.1 jal 4 JllLl JjJuj ^lc # 4 jS£j^JI jl 4 jjLixj 1 I £.Ijjuj 4 ^jjjjuLaSI ^3 $. ja. (jl CjjLkAAJ (jjjljuaaVI j 
jJaj CL)l$jajj 4 _La jll Sjl^llj 4 j]£j] 4 qV^ 4 - js\\ ^iAjj-alll CjljLia. ^3 & jlijj ^aJ-Ix jj (jJSl ^’ 4 jAiSl j-Q (Ju-aVI (JfS 3 4 -auujl 

^al-lalLuAi ^- 4 jaj jJjiaJJ (jjjill c >% ij*s CjLudiaJl (_£-la.l ^i fijjxuall JalilSl ^ai (JlLJl (Jiijuj ^J C-j # <Lal jLuoVI 

•cr^'j 0 ^Sjjj 


j^Jlt iilSUIS Sdili Jj£t o 

cij^St 

j^St Sl£h^It) 

(jA Lj4Lq fi.4c.LuuA ^^Jl jjiSLJl ^Lla-i La LSlc. 

(JjjS jiill 4_aJj^aAll <-__)La-j^a) j jj jajJjuuaSI 


<La4iL<Jl CjLijSx-<Jl ^3 (Jja. 4 jSLS 4jjxu^a jl <4 j3j 

# ^jjjuLaSI (Jja- 


^3 juLaSS CjL^jSjALS (jjjSiiSl ^al-laLLudVI (jl 
LjI ja .1 ^^JjiaJl Cj 3 jSI ^i jjjuJI) ^^iiiaJl Cj 3 jll 
BIM 4 jLiC. j]*y) 4 jI jia. (^i 4 fi-la .1 j fijA ^rhl 


jS I JLa | jS LLa ^JaL^iJ l i ol jud^jjuol Cj|j4l J)-4 j 
fiLaJl 4j 3 ^lc ^UjSI (^Jc. 6j45 JJ^)j j^juol (^-IaI 


L-^LuaJ^I 


-SlSla^ — / JtStj flU >\JJ ahVuAib %jij di^USt 0 lS^I **ti .* i - 1. *1 .*.^.* I 1 :..! *: 

~ ^ r ♦ ' ** 4 i\) <_ jIA jjjLjjuj <_ sLluSjjud) j fi.LuLij 4x- jjuo - q 

# CL)La jlxJl 4 # l^i ^ (Jxi 4 j4jj 4_iil JiaSIj CllLa.Lla.VI jil^iJ ^a-lAj^ajSl CllLb jjjLjjuj ^jjVi ^i BIM ^ICaLLudl ^ii 
DProfiler ^Llai 4 Saiuil ji 4Jj4jSI ^jLiaSI ^J-abuai (Jj-la. 4-C. jjoj ^jjVi ^lc jjiSLJl fi4c.LaiAS 1 >-OJ >-oh 4_a.jA ja.1 

. 4 iLSaSlj LjajSlj 4 iS£jSI JjL*j ^LLjSI IJa jijj .Beck Technology L>* ^ciLI 


;(J3|jaSI fi-bl fil£La-<i o 

^3 ^a .4 jaSI fi-LVI (J-ajCj 43 ^IlSl ^aJAj^ajll fi 4 ja. ^jjVJ fil^l a\\ CIiLAaC. ja 4 _i 3 Lja) ^ljjl ^Jt (jj£JLJl jaxJ ^Lia-J 43 

4ijLSaSl (JjljSaSl j) fiLLlLl 































DWF djUtuUl Sjbj 



l ocaftoruKaytida 
Raofii Niimt*r 


Mo(a Ds»*o 


DdUi CUv&ift •iti.io 
FC ◦porjocr fypo 
Bc40rij Elomon l T/p# 

PrxxkicOcr' Y&er 


^000(31 D«li 


Otftcl iN'trtjM 
CCfM!l lV» ^ l Onl 
S«ruM Ncmbftf 


DoOrltcr FC 

Hoigh! 

Wc*h 


MateroJ 


Structural 

f 


Fx V R#t!r>j M** TranUor Rat* 
-Occr loaf AccoootocaJ Rttng 

lcckiM *»n*c»ppmJ 

HarT*ar* 

‘-“Krft 

A»DA CtX™£44#rit4 


Ga-vk 


Gla«i Aroa 
Glast Pocrcoor 


Uocr tnrn« J 


*-4o«9ht 

/ndtf* 

ROOOl 

Sfrvrt».r»l 
fnpi 

rnliilutMi Tjj«- 

taftftmbty Co« 




Autodesk 3_kJjj DWF 

jjL ^JAuualill LuUjLla -Ujjj £jjjlill LuUjLla ^ic- 
*L9 jjla *UU-ll jjL lliajlj AuoIa CIjIjLij (jl (jl-li9 
Autodesk$<jUuUI eA # ^1 iUa1I ^Ujjj ^ j k s~i\ 

c> 4* ^>\Vnn*\ l DWF ^UU ^ FM DesktopJ^Uiu 
kijtj CjUljqudl ^X-lA^ jJjudiL Ulilj ^»j9Jj Rcvit 
^a-IVLuiaI 4 'n! «s\I jjL ^jlalL IU # djULull 

.Revit (7^ jt FMDestop 

^lill tilli qC- L <l\lV! 4 (JL^JI AjlaJoJ 4 0£jll IU 
oLc.Uuaj (jilj-UI ojUV Aj-liliill A-lUjUI ^-iklLuU 

s-ljV-i oUjLlUI jjLa ^jL .(CAFM) JJjji^\l 

CLUllLj ^9 Lg^l-lklLujV (JjIjUII lala*s\ ^juia 

(jua^L^iLuolj 6 CAD ^—jUU ^l /ivu t (j^j .CAFM 

^.LjuljV ^a-lVLuUj Lg-J 4u^aU-ll 4 X>K\I 1 ** il LLk ^ 

u_ijxll llc. -iuvij aaIoLo jujulLI (Polyline) ^qL a 


Co*t 


irnV»At»r! 

•4 R^KmwT^il V 4 


(jrtRcrmat Cc*» 


Door Data Property Sets Couiesy AEC Infosystems Inc 

IFC Model Relationships-10 


(JjxLulUI C1j 9jll (JjxILulj L9 4 V wix>\l oJa A-IajuuI 
^ll ^Ul ja AjjLaLill ^JLaII UjJu AjIajlII oL^j ^Lill 
C1j 9jll jl-lfcV Aj.U.C> jjc> <9Jjia JfUj tillil 4 ^jjUjI 

Jii ^jj xj 4 DWF l *°u ^IaLjjujU (j^Jj . ^t^\i j 
FM Desktop cjA' Revit c> ^^Uuj cjUjU-JI 


$.1 jjV ^LcUia (JjaxII c # lUaJ UaAjC> Ajxu^a CjIjIj 9 jj^ljJ jjJjUdxmll jjjujJUfr-all jl£ l_uj 9 &j 

<1jj9 j) 4 cJjaxII ojUjlL ^-HjILj cJjaxII ^lc. »>>jj j/a9jj 4 CAFM ^LUj 'nLjaj! CjUUjIIj CjUijLtuUl 
(jjjudAl^-All ^Jl^Jjujj jVI (j^lj .(JjIajlII cA^ -^UjlJI lJ^I (j-a oL9jl-UI CjULuII ^jLjII (JU.lV! cJ-^C- jl9 ^JUlUj 
c^ill J^dl (Al cA^A^V' AlAW ^dU*4jlj DWF J BIM ^ijUi jUi J^juJI ja jjSj ^^iu Revit ujjjUxJI 
LjL^. ^ijj ^ij fijj-^ (jillj FM g_jj^ 1I ^Jajud ^JI DWF ^-UU lIjjIujU JjajlII ^jL .FM Desktop ^Wn 

DWF uu j)A Aj^Lula JS L_Uuajj LLC>j 4 -V-juiaIIj L-fljJt-ll 
tiilUll SLuHa jjAa! LIjLajLla ^Ljaj ^l-lVLml ^Jjuuajlt ^9 B|M jLiUj (JSjaII (JjjAa AjljuojJ ^^Jl BIM AUjl Jjjj^ 

;jUj^VI (jj ljaj (>11 AilaSn u^xj dl ^yc jxiuij lijlU I jaI UuaJ 



11 JSJ- 


S^id! UjbVjl! J A.U! UjU^JI Sjbj JL. 2 U.j£^l Uj^I£ jJl.l 
Cjlinkj Autodesk® <»IujJ j ilkii (GSA) JVI 
<11 jV' lP 3 *^ uj^ ^ ‘Revit ujA? DWF Writer 

sbi ja UaLlill LIjULJI &Lja- ^ll lil jjjujI oLuHaII jj-Ia 4 laml jJ 5_jj-lill 

DWF <—aU ^JI ljUUJI JSj (Ju^alt ^aaj ^ja^MI 

. FM Desktop ^ lVUa ^JiuUj <^U jl ^ ajjI^jII Wiull jilj 
I ja LUajl SiiWtflj oLLxILq jLUusa ja LIjULuII 0aL aJj^uuU ^ jfU-j 
(jual jV (A^ IjUc. (juUll (jjalllVdl (jjljlimllj (jj‘ jLj^aII j)A UaLlill 

fjjll UjIjLI ^l-lVLull (jjjla jC- U.^ V W ! ^l LIjU-LuIaII jl 4 4 rVW A 
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33 aaaJl Luljl pju 


jjL jj jjj£i ^Ilc-V FM Desktop ^-ijjj ^ <•—>1 jJ ^lAkjjudl <Sj$ juaj jal jjII j^^ 

# ^Jl ### l^jL^u^al s-S-Ajudlj UjU.LjJIj L_Sj*JI ^liijl £3j L&LuILa 4 AjJajlj l^jLkLuuaj C_fljjLll 

jjAaS j^jj ^ (JLuJl Jjjjuj ^ic. ,LU 1 I ^3 CjIjjjxjII jj^J jjdAiguaj SluudiASl jjAo jJJ jjtxjll DWF lS^ jujj LU 
(jjUxUI jjoAi^UI ^il DWF lS^j^j lS^**SSS 43 jc. ^3 4 JLLaSI Jjjjud 6 j-<^VI jjlSL AjUuuj $.luudj| sI-julL<i]| 

# Uj!iLLjLj]| £>U dlc.|jj<l] 

^Sx. ^3 4 .WS 4 WL (NIBS) ^LajII UjUjV ^-LSajll A^jlaSI ^ali t ^jjjuuiSl SLi^ £jj 3 A.jS^ac. jal£j (Jj^uudj lS^-I u* 
http://www.nibs.org/newsstor> ^LlJI clUjU U.Ui] a±iL j jjjLl^ ^Uajl 2006 

^ic. <JC. jjudll ^£J Au^aUil L3 jl]| (jjljj JjLxj *UjS (A|A) jjjjLixuiSl jjjudAiguLS ^fLj^VI A^-xuil jjojAj 

.BIM ^j^ lS^ 



;CjULuIj JjLu] Ljjjj^jLaVI 


• 

IFC 

• 

Gbxml 

• 

CityGML 

2) Delivering Formats : 

• 

COBie 

• 

.xls 

• 

.xlsx 

• 

.csv 

3) Annotations Format: 

• 

BCF 

• 

IFC 


IFC • 

i_^. jjU/ D AjUud LLLj^S I J* C 5 ^) IFC 

^J 4 4. £ ^S ASjLui JJC. ? LLo]I UjLa jlxui ‘U.Aaj c qSUj 

L-^j sbl .buildingSMART JUk>» jjjLj 

j.J.UJ ^IjjIojI ^a&^j Aj^ajJI f.LlJI dlLajLt-a 

(16739 ISO £»» J) IFC cJiLa 


• CityGML 

Jj^. UjUjLtuil J^Lul jAuua-<il iu^jjLo Ajljuus^ CityGMD 
(CITY Geography Markup Language) lU' 
Open Geospatial Consortium (OGC ) 

£* lUUm >j ( 211 ISO TCj 
Industry Foundation Classes (IFC ) 


• Gbxml 

> (gbXML) jt—Sll XML 

J 2 jA. /'ll ^jjJI CjUUi (Jal (Jj^util 6 jJjlaJ ^aJ £• jjLj 

(J J-t'ill dllj^l Jj (BIM) jW-d' •—iLajUa ^LLaj 
CAD jj > U.jAs-a J gbXML (L .(>■%!' 

LojjU . BIM jL£ IguaC.Ajj A-jjudAi^Si Lillj^Vlj 

(JjLaU' dlljjl J j > (^jfJI (>ajUi (JU gbXML 
. ^jiUI (Jj» jjall (J£LiLa (Jaliil u m.Vig 11 
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COBie • 

dsSuftjix-o (JjS-jj) (COBie) L>jLlaSI JlLj j^jj 

UjSud ijLlaSI JlLj] 4£jJjuui Ajij (filuudUil (Jjxuudj] ^.Ijj]| 

^jLlaII tilli Llj 4<j]LailJ D-ldAail (j3l jaII (JjJk 

lIlc.] 4jjI£J COBie (*F^LaS jAUaJ # A-iiij]| A-iiilj 

Aijxua Jl i-^.l-ail jj3 S-^-j| AklLudl j LjluajixuJl 
.CjLSjjII Lc.I j 3 jl LjS-9Jjiaj]| JS j\x al j Jluudjl 
jAajjlj Ajjl^.1 jj j£^aJ CjIuij]jlj]| JlSjj jl jjUaJj 

# JLjSVIj AjjI JJJjudVI J lSS-^LVI lS^-I j* 


u* 










































BIM Supporting the Life-Cycle 

• Plan 


• Design 

• Model 

• Analyze 

• Simulate 

• Assemble 

• Schedule 

• Commission 

• Operate 

• Monitor 



• Maintain 


©2011 National Institute of Building Sciences 
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Location/Keyside 
Room Number 



Door Data Property Sets Courtesy AEC Infosystems, Inc. 


IFC Model Relationships 



OUTLINE OF COBIE PROCESS 

Define Input Output 


2-way link 



Brief / Pre-Construction Construction Period Occupation 
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33 jjaJl LljIjI pju 



design 


(Bntf W^irfintvi 

T 


Component 

(atid lnrtallariqn| 


I 



Job 

1 

+ 


Resource 




Spare 


Systems 


build 



common 


CSV 

(jx 4 LjL Lguj ^L >1 4 A-iJJ > Z* CSV ^ ^L (Jjl^J 
t^lj^l jl jiajjiji 4(JLLa1I (Jjj xx jij 'aI CuLLull 

6 jLualNI CuLg-^. SjLJ (JJflaJ jLualNI <*—(j-G L-lC- 

(JjlLu L iLa >£- (Jx-ajulx j CSV v _iL£ 6 jjAx^jj di>Jj 

4^UJjuJ 1 . j L j 

Address ‘Phone Number ‘EmaiUName • 
i25 ‘123-456-7890‘bob@example.com‘Bob Smith • 

Fafe Street 

098-7. x ls & .xlsx @ example.com ‘Mike Jones • 

( xml Jj f i o-sj) jiji^ jjjjh 

(The Extensible Markup Language 

(jJa^itJl CIjIL JuajjII CIAjlI (jLJ A-Ac- JiajjII AjlI 
.CuLLull 4 qVi^sx>ll ^l jjVI (j^ -lp*ll c it/ij (^lc* S j-AS tjualLJI 
jjoSj l *qL .CIjLjLjjII L Q *■ ^jl 4jLjL (Jj ^al (Jjo^I t J^.1 ^ ' S9 <aJ 

.CIjLjLjjII 6^c.li > Ld£ iLiajl CIjIjLjjII (JjILu (Jl j£uu Jj ^j 

jLjl-LI CIjL jj-cjjII 4jl 1 (j-d 4 lajuoJU AjjjL Ac. j 

4 L^j^li 4 ^Lj^f I Luajj^a^. c4 qV^ Ul 4 aIvNI JJC- djLLull c^IIjJjujI Jg juoJ ji ^ JuUJjll AuJajC- # (Jj ^j U^J) ^LLlaII 

rdf / igml) >1 ji^JI jj-ajill ^*1 tJLLI Jajjuo >c.) <Jj ^j <j>l S-iiLuiaII cuLilll .djjjjjVI jjjL Lp 

Jj^ljj jJjjil ^ 4 ^.J c> Ai>- ( 4 ffl> XUL ‘SVG‘XHTML< ATOM <RSS‘XML 

327 Fake Avenue‘65-4321 (JJX-LI IiJ (JJjuia ^lc* (JjAj CuUUl > (>Ljll (JjAxuaJj 

Jl 6 jLjujVI ^-iVI <>C. JjlLu (jl (j^/Uj 6tilli (jA I.liaJLJ JjSI (jjfL (jl (j^jQJ jillj CSV L 4-lal juaJJ jA lik 

£ j^Jl c^ (J^JJJ (-5^ CSV <*—^LL jiaxJ (Jjll^j V ^J 64 -JjjL 4_lxuaJ (Jjuj!Ajuj jl 6 jLjuj ^2 ClNL^.271 (j^ -liJ-Ll 

.^U-uiVI (jjj-ujjll C& ILa tCjUUJI jjus c J-^. <_)S AJal_^.V (_)jil_ii3l djLaLlc. (j tax .Jl ~ ■ uj A c t^jlaJI 

CLUUJI SjjS j£uUj 0-aljJ >j Ia^IjjjjuoIj 4]j£juU UjLLjjII jjAj^sj! 4-SjjuJJ (jjSli Clua-J CSV ^LL 

CuLLull Jjl-la. 0 >aLjJ jl (Notepad) ”aj^LJl“ cJL j^a J)^' s J J^^ ^1-lklLuAJ 4 Jj^uuU lL aJ SjLjLa 4 auljj| 

Excel 




Contacts 


Coordinates 

Documents 


Attributes 

Hssues 


Connecrtrans 



.CSV • 

(Jj^al jij 4 Jjj^-soL ^aU2 L *oL 4 jL CS V L >Q L <—J9j*-) 
uiL ja j (Comma Separated Values) 

^Jukjjuu La Llloj iCuLLull (jA Luli >C- (Jjlau (jLc* 
# 4q\1^ a\I CuLjjLjII jjj CuLLull J^Lul CuliLLI aL 
0-<aljjj CuLLull ^c-l j5 ^c--ii La Lllc- JllLI J-ujuj 

cvs ^L JLuuVI Cul^ SjLj 

uij^L 4 Ij l^qa\I ^auill culiL LLa.1 CuliLll dLb ^-ajuu 
sj^sUI CjliLJI jl Character Separated Values 
Comma Delimited 

jl Jj^a^l 4-L^alill L-flj^. uulLxll ^2 CuliLLl dLb ^JLLuU 
lij^l ^LsUjuU J)2 (jLa.VI J-IaxU > (j£l tCuLLull A]^U 

.AJajiLiil 4-Lualill JL t jji! 
CuLLuil jjU^aJ 4 -uI^aI > CuliLll S j^2 Jjajj 

jjjluol ^aJ CVS c ^L J£juj >1 (j4*-a (j-uLj ja S.^ar a\I 
. jij (JjjLj >J cvs kJL CuLLull 
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;^^.I^)UI 

• BIM for Facilitv Management Igor Starkov (newsdesk@thebimhub.com) 

• BIM_Planning_Guide_for_Facility_Owner-Version_ 1.01 






































































































































































jlaL jjjI£ tjbtLyij 


L'j' fH 

J^A 


2022 JLi-b>« 



^Jbdt qJS t flukuji AjjjP' 4jIjJj Sj-a JjVJ 2022 ^JtfJt jJS lj)JHuj) 

4j£ JjJjjJI jjjSJ) i^J! diuuJj CjhLLuiVt d^A <jjmu ^ JaxIU ljSjui j 

^t j Jt Ia 4 cSjjiVt Ljt jluJt fLLJt ^jjLula ^ jVJ^ jbla 200 4jjjai]t j£^It ljjjllLuj! J£j 

^ tjjj£ La&Lula JxiiL Jju jij) - fLuJVtj 9 >UJt pliaS 4_^t jjj .4 4%^!! ^ujLuuJ! JpUatj £jjuJI jjit 
^^Ujlt JjJaJtj l(lj£ jit JjIaj j 4ii£jJt) AjjtJxaJU JjIajj Sjjja^ CjUJjsu - jL£ 4JjjJ ^Lo^V) ^UuJt ^ljUI) 
ljLj^jIjj£jII 4-luLLJ! lj^U jjJ) j ljUjLlaI) j LjLJkLJI JliLaVt) SJjaJtj (f LLJ) jj^Ljj lj 2jlt Jjjia) 

J)jjJ! j 4 JLa*J) 4ii£j gtfjjt Jjjjj # JuSft 4Jjjla SjSluuJt AjajjJ) Ijjj£ )Jji£j jLuu ljUj^jI) dik .(S-hi^Jt 

# JuS?t 4kujjla uitJ^Vt JjjfrVi JjIju j- 4 JUtj 

^jLaj SjtJtj fLuut AjIaP j i(BIM) f LLlt ljLajIxa 4^Jlaj Ua,jJjj£j ^jjjiLj 4laltfuJt JjUJt jaj 

.L$jU* SjjJ Jtjla f Lnlt £jjLuuJ 4jaSj ljUIa^j 
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33 aafiJI Luljl qjj 

■i ■ # | III 


^UUL 4 J! 


(_£jlaiA jVt l. lllaJJ jia3 £JjLuLa 1I ^jjll ^^-UJ ^i "LijjjlII JjJlll (JjI jl j-d CljljLiVIJ jiaS Jlsu j 

^aJjJI 4_jjULUI ^l-io. aJLc. djLjILaui jLojM j-a jU£ cs^" j BIM u-* o-P-* 

^ui joJ Lua iLa. AjjjS ^Aj 6 jjljliAll BIM iLjJjoia jjjJajL <iLlAll jjjjl^ll jJaxJ jl JJJS (JjSj 

IgJd ^j£l A-lLiC. jA ^^jLII (JjIloiaII _S.W*L\I A£1>la 1I "BIM (j* ^iLll (JJllJalAl| ,, 
_a£ jjjuLa aLij ^i Ljjjj£1I ^jjjuLaII UjLLj A£jLiui ^jj jSJj *1 $j a LaaLkll ^LLull 


cJjS £y* cJjVl ^IaaII <^i ^jiua BIM (jjUaj jL 4<illi £u*j 

V (illil ^UjVL^uiII ^3 lgX*Lj| ^aJJ ^lj 4 joaLkll ^Uaill 
^jLll (Jjlljauill ^luUC. I C-Ll^. joi AiLauill j-IaxJ jlaS ^&Lal cjljj 
jl" .Vjl 4-i^jljj£jll ClA J»II joa Jc. l-llxjj jl 1^-ilc.j 

-1^.1 jVI jA (jjljULUIj jj««^«ti) ujjiill ^-LdLuj ^IuLjujI 

JjJjuua ^lc. 6-l^.jai jJjLtui ^j^.j ^aLc. 4 KL^j_ ^UjLIxJI jj£I 

aJjUI 



"uinir ^LLujL c_ij*jj 4 ,, JJ£l^ , ^jxL 
£ j£L L-kll 60 



Il* 1L 45120 «*j£jll» 


UjLVjII u' (ji J*n^il -ikL jl Liajl £ jUl ^lc. ^lau j 

BIM ^I^LILuol ^lc. Ljj^.1 jS S.wLll a£LlLIj S.wlxiil 

4 ^iajua ILbj _cilli U*-9J ^al jLs jl jjO. ^3 4 $.Lj]| ^JjLuLd 

U^ cJjVl ^HUI 1 $ ji> ^jj ^nll - lLII 4-Llxll (jjill jV 
jjdijJ SjjjUalL £JL xUJ V - 4 ^JjjlUlj 4-juaLll jlUjll j^ (j£ 

L-j^.j-u iljjli BIM U*-?* ji .^ji»nli ji ujIjL^-a1i LLLjiud^ 
jjdLudllj joJI BIM lLuc.I A-Aac. jiajjLj jl j£Lu jjjli 

A Wxi jLjiui (jl jJjlaj C_Uiuaall jm 4tilli ^lc. Sjjlc. _ j]a£ll 
jl l .lau _^jjAa 1I LLljliixjll 4-ilaxjl ^^i^j Lu (J^Luj 

4-C.j±Lj 4 j^.jJL d 4 _i1aC. jia3 ^9 BIM u^i jLjiui jjfu 

. S J jloUa j 
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4^-jiL 44^950 £JudJj i n "L^.jLll S'LJal ,, (. jarL 
_4_iC.Llaj^al SjJjo. 4 -Jjuj ^lc. JlaJ L-JxIaIIj 


jjU) 4jj14 - C l \ jULujI 
Jjjl jULuj) 
Labui) jULu) 
SJ*jl) JtfU 

4 14 iIim)) 4 : iLl jULuj) 

♦* ♦* ♦* 

, .J jj]) A jjla. Jlla) 
j ujl JlLuu) 

f. 

JIjjp Jj) (juij JLLuj) 


















(jjQ 3 j jj<Jl (j^ ^ 4 -l^.jll L* 33 j ^Ul JjgVI l^auall j (JSoIIIj 1 g )>>» J j)C. C-JC.I/LJI C <lllVS 

;4a]Uit L-lUJI CjLj] ijSn CjbHujVt *i Aij ** fLjj jLu^V) Jjxj U3i! lii .dj) jLaJLM 

^LjVi + A^jhiLuiVl + ^l) AJj)^ a u^ 


^JjabuajSS AjSill djljuuill ajjialLUI 3 jjjJI L—ll J i Vi j^lSllLa \ 4jaJ jl) J Jj^jJ) 4jj^ui — 

jjJJJOIAJ JAJC-Vj JJ* 7 - (JA ^LLujVI (^3 (JA (JSJ 4 Q iH\l S^jbll $.lj>Vb ^bjQJjudVI (JAjJalll 

iLjajl CLblio^l ^ jLk J^l lW^ .^-jLaJl (jjiiUl 4lLa> djillil Lq^q 6^a& jjC.j 

^bl ^.LjjI Jissll Lj^L^.j (jjilJ Sajl^JI jl Lq\Ij jjioll Ja jLnj ^.4 SSL.H sLuIaSI CIjIj-q-q (j^-ijuj 

.4_lnil 43j3uuaj 4_iuj>ij 4 -I^juj LjLjjLiaSI 
Ujlijjujj djjVlj ^jjLuLqIS UlxSl 41*111 LbAiijj ^^lc. (joxj ^jSI CjLLlII ^jj^ jl jjill j.wj - 
4 Jj^uuj j£j Lglvb ^SLli (jUuJaj 4 j-^LxS) lLL^LI^V) (£3^ Cy* ^—sjfdall JLiiLujV i jg > ^ (jjilLuj 

^ljiil dj) jdaba £jq 4u-alV. CIjIjLijuj c_Sl3|jaj S3j j-Q 4JJ 1 ^**Sl LjjULLujI (jjiiuj Cln^ 4 jjuiJj 

^3 4umaLaJl djL>Ll^VI ^jLS 4 (j]aLLa jSjIiLuj Lo£ 6 3c.LuauJl ^Sl 4lljJaVL 64£jaJL<Jl 

^l^likualij j£j LjLjLaII £. Ij>L ^LLqJjujVI j3jJj iLg-l) ^lIjuuaj jguuU d-Ua_J djl_>jd<Jl 



(j>Q 4 jSc. jl£ Lua 1 Q» 'j 2 4 j-^.Luuq L—UuJUual djj^. 4 _^jL 1I 4jjdl j jl Axia. jLSaui jj^al ^J 

4jidi AmaS djljLlauJl jj£ 1 (j-Q 1-l^.lj ^Juuajl 4 ji_1jujjj jiLujJjuo Lo£ ^201 4 ^Sx. ^3 4 u^.Lj3| 33 j 

jjjlll ^3 jjiVI JJJXJ9 CljljjLSall ^ jda LqI 6 (jljjJall djlijjuj j-a Lb jJC.j 4jjJall (jljjla 

.2014 ji-* 27 C5^ 4 j^Lj 3| fj 33 j 6-SajujVl 





d-Li^. jia3 ^3 4 j3j 3^. dlix jj $.Lij (^^-S^- (jjLxJJ 4-jjLlVI (jL (juJj3 4ijdj 4jjJall jjjll 4^jdi ^»jb 

^ljjj W vL (j^Q ^jjLuuJI g 3A (jj£jjj ^SUll ^3 i^S^ x ti jda^l jj£i 
dl£jull (jL Llc. 4_^j3ll 4jJda *L>j! ^Jax ^ L-JijaL dj|jLla3 4 £juj j *4j^jAS) JjJjQ • 

1 45 (j^ 4jjJajl djajll 4 $Jju 1I jjSjjj 4jjdll ^a^.3 jj V L5^ (jiajVI Llal (jjilLuj 

.djlSjjull ^L j)JJ (jjQ ^aVI JfLuj Ja jL>4 ^jjIj 4-la^jQ 

4 : i v wSl jjjujjl 4 _JJdQ 4 _SaJaiua { ^> j ^al jjSL 4 ^_nd 4 Q j -% 4 ifd * LjflfSuki) ul) • 

. ^(jjuL-ijjli jiaS^ 4 ujQjSxjSI 4jjAa 1I ^3 djlVdSI (jjQ Lb jjc.j SjljSSl jjQ $. j>j 


*4^) 




djblluVI jjuuaa. jffm <^1 a InSS 43l3u^a jj^Vl djLuijLuHj 3l jjqS) 1-lxSl 4 WSSI ^3VLun 

.4^31111 jl_i>VI Lfj jVsj d \\ LLq s-Ljj ^GSAS) (^aSSjH ^LqIlLujVI ^jjsj ^LSaj djbL^uui ^lc. 
3c.SuuiJ LojQ tdSSL ^jQjuJ ^jll jSLaV) ^3 4 i.>>L iblj SjdflLoSl 43LSall jjla- 0 -qAj LSjlS) 4_jflSl ^jL 

(jjax-J ^3 J jkl (jslj^ (J-i»uuJj (Jj iLnb Lf>LaL ^jll LsLSaSl ^^lc. djLLlujVI Jj^^ ^glc. 

.djVUll 


























4 i 9 ma.H cl A A Li ^SI ^3 IxjJalj tU ju-ala ^Slajj jla3 ^uJaU (j^ ^S-& $. jaj UlLudVI 

tAJmll AjjJk^all A-1 a±iI] U.Lj-aj o jLudjl jjfUudj cCIjI jllalLa]| &A& ^jlSj 4illLLua jsl jm JaL^jjuj Cliia. ^4 j\ jun^Si 


^j ^ ^ ^ d ^JLia-j 


^J| 4iLk-tfaVLj # djjV!j ^jjLuLUS Lkll 4W\\l IgAjmjJ ^lil! UiliLudV! sIa^I jjialil jjjuIa ^lc jjAjlill ^jl 


JUdJjUJ 


^al jjill ^a^ii! Sj^ (jLudC. (^U .2022 jl^ ^a^il! SjSl ^SLlSI (JjjIS iljiaJ ialuJaJjudLj (jJj (JjJjuiaSI ^-Ulx. la. jj^a 4 jj£ 

La^ 6 <-_jfljUl ^.LjSL jjxJJ (jill UludVI I^S jjS allLl ^LojLallll jj SUilLudjU 4uuajill jSa3 ^JI ^aj^iSJ 4-k-ajiSl ^Lj 
1 * t ♦ * ♦ AjlSLSI LxLtJJjud'VI iiUaSl L L-aj <j| jS J! U.lic <Ju-aJ jill) CjU.j-1a 1I <jj (JjSjlSI £ ja-ll -lclLa jl ^^jjlj 
^ la-jl L ^3 A-i^Lll JjUI J! ^ jjlillj Y * Y Y ^a-ill SjSJ ^SSjlSI JjoIS A-SjJaJ $.l-£jj| Axj IgjLfLaj jLoJ 

^Ult 


(JSjA jCr ^clAjll (JJalU iL-Iajl AjLlSS ^Uc. jA (Jj 4L_Ludai jLlajjll lilaLL JJJjS JAjujSI ClliJ (J£juj j>a ^ajlijuduill 


(jj^ (JlUI ^3 4ajj-o Sjl ja. 4a.j.i ^lc. JaliaJl ^lc. -lcLudjJ tUlLudVI -IdjjIiSl djLjL (J-<iC (J a£\\ x h 4-oji-ll 

.4_i3L-a! AilJa jU x-a^ ^IaLILujV 4-^La-S! 


4u<ui-l! jxuudSl L—UJ j-o 4^<uudl jjj JjUuj! ^uujj-4 6-liijIiJ ^jL (jil! ^LLudV! ^^.jlLudJ 
jl 4-S Ad jli 4<JjSaill islijlL (jjli J (J^LdJ JaJJj-o 4jVj .^cJjLill jj ^^lc ^rjS^Sl 4iIaLa j jla3 A_J-^\_jSI (JaI 1 g xj ^^liSl 
S.laj| (^lLud jui L_fljjjuaSl jjaJl 4 \Ox> — Cl njSl -illLudl c ^u^ujvti Cl lia. 6 jla3 (JaI 4j j^lLudJ jiSl 4il_iu-aSl ^jSL l L-alj 

.4JjjuaV! 4jjSaall AiSlillSl (jfxj Uixi-c 4jjaj IjjudJx iS 4-uajiSl ^S l ^Vq ^ tSjlia. (J£j ^SLlSI 


CljJJ j-Q 4-Ajud! jj j JjS .Util 4uudjudj-0i O-ljijliJ ^»j3J (jiSl jSjjudVI Jjjud-) 
j-o ^lc. gjkil 4-aSaLoj jSa3 ^3 4j-il-ill (JaI Sg tti ^lill 4u0ji-ll 6 jxjudll 
L L-alLj jl 4 J Lj jSi 44 j jSaill 4ilililL jjjj (J^judj Jajlij-o 4iVj .^ljjS-jSI 
ClmSl jllLudl <_ ijjJalLudJjud uj^ t jSa3 (JaI 4j jgjLudJ (jill 4il_ijJall ^jSL 
f ajS U-Lo tSjlia. (J£j ^JSjlSI ^.laJl jLud j-G L_fljJjuaSl jjiJl 4 — 

.4J_u-aV! 4 jjLqSI AjSlilil! jj*J 4-oai-o 4jjaj I jjudJJLjl jiii 




IjjaJl AJla — uJl dllu) 


4sj^.jJI rLaldjjoiVI 1 _aldAl jjiij dlldljjjiVI (Jjj^ajll jj» ~s nJI S ^ aw jjjjjjjj ^gjl! ( k ill 4 a L 4 ^<^1 jjjjjjj 

j-o , Wjtti lu<uo t<- <1 j4ll JijSlj CjljUaiSlj jjIiaSI 4uUaJl $.Sjj ^lc. S jSS *s ^JjjSI) 4jjSaal! -Id-laJl c^S^ v ti 4^jjud (Juju 

4^a-liSl Sj^l ^SLlSI JJdU 4SjSaJ CjLllLudl jc ^a.Lll ^gJJjSl jjjlliSl j-o JJ^! (J£juJ <._aii-Jjudj iCljLSjUl ^at-lilLujt 

.£JAa-ll ljljjJai.1 jl&l jjiLudJ $.Sjj jSa3 -lcLud-Ludj 


Cjlaj-lUl -icl-Lo (jj $. ja- Lls ^JJJ S-a^ 4j£jjSI ^jjS ^uiMSj CjLIILujV! jpa -Id-lxSl jj^JJjud J S^IsjSl ^AJ L 4 CjJ — 
SjS 43lij JjuJ (^ 5 -k ^cluudJjud (jil! J-<iV! 6 ^SIjlSI Jja. f^ll SjS ^JjLuIaS S-^j ^jjlilt ^li ^2022 4SjSaiSl ^.1-^jjl Axj 

6 4j\^s. a\\ ^a-ill 6jS CjLudSLU 4uLjU ^uJaia-Ul 4jjljLjlLudVI LsUaSL LHjUllLudVI jj^lLudj 6^.1-^.jV! lS^ (^ U jJjlajj ^-ill 
.SjLyij 4uudUa-ll ^lj^-l 4 j jlj^olLudl (^^-k Ai-la-ll l^uoaua. Sa^LaJjudj 64-U-aLjSl CjI- 1^.V! (j^ S-AjJCj 

;AJIj^St j^IS j 






































cJSjujj 

^^llll 4-Jjll (JJ^jI OIjjuoVLj 4 


jj^JI AjjAa — dinSt -iLLujL ^OaJj^ aII AiSaJjoSl ^ic. 4 ^I.Vui^l LaJ 
JaJ^dSl J^SaLjuill x> k<rk\ 4jad (jui dlA l^ j^. $.1 jjJadll CljL^Luuillj 



#( jliall $.1 jgJl AjlIaa dlijl g.ljjVq] LgJ cJ^La V 4i^.Luua 1 ^j3 C1)!jIjI*JI ^Lu*jj 6 jjaJl 4 -uAa I^j Jjdilij 



^JjLuuJl Ukll 4 laJll ^ Jl^LiJl Cl)l£jjuJl ^JjQ^ AjaJI ^^lc Jali^JL ^al jjl^l IJa (-JjlLuiJ 

(J jLuiLujI 4 xig x> dJjJ ^jll 4 ujjJj^J| j)J 4 £j =•! £ui v- jjjuuJI )Aj dLuiJuJl £>Ja s-Ljjj ^ 2 dijVlj 

4 £jd (Jmxj j # 4 -JjVI 4 J^.juJl £.LjjI ^jjjuuJI fijLj (jLiC-l (J JJJ 4 £jd dJ jj Ulu t^Juu^a-Jl 
4-P J)4^4 j /\ i ^ ^_Lj^^a 1I 4 0 L *i ^ \ | iLLuoV) ^Luui ^Jc. Ljl^ 4j jiaaii a u j^si jU4 

4u^ua 4-J ja!\ CjIjLulLuu^U ff jl j \ 4j£ ?? 4£jui ^jjjj 4 j^-luu 4£juij A j w ji< 

jjJtuJl ^fSjua ^9 (^J-axJI ^Jc' ^LtJl C_fll jjujVI 


^ «djj|» <-*ia LiiS jVI ciJ^J 4JI ^Uil ^U^V' J^' 4 IJjLuji J-^J-4 J^J^JJ 

4uLij ji ^j) UiV 4 jjUuuj £4 jij £- jjuua ^J) 4iLJaVL 4jlVJ) d^J Ui,j jjiJI 

cijxlll ^jjj j! L^jLui qa dJjijj Ji j'■ jjAaU l^juJaj >jj ^jJI JbuSf) 4 jj^j CA 4 ^ 1 % jII 
J*j J^iai J (Jijj Ji)l (IilJuJlj jJjj *U!ii I 44 AIJJ 0' cr^' jialUl Jc- 

JjSjj (ilUft jU Aj.. jjl dO^j «(Jjjj)l» ljxIa OjP JlUl Jjaui J*3 0 jJjii vj 4 *L$JiVI 

UiUjAufljjl JjJ*j jUj UiUjAUI J jjj^ljlUl jj^AlAUj Ajjjjl <jjlu m Jfr (_ij*jj| Jfr 

(-ijiuiU 4 M*j < t *•'»_» jjVI Iifc j ‘ t *l* AaUaIj Ajjj UiUjJlUI J JALuU J£j jj£j ^ja. 

,«( t uj%l l» jl «j4ij|» Jl» J|jj»j »jj&jj ^jj (j jJl «(jJl*j| ^uUjJ|» 
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JHui! 



n\ Jaj^a11 Jl j*_a. £9 jaj j jW ^jSIj ^jSI jLjSl 4q3Vix> (jj 4 jLjl-o ±LjVI 

(jjj£ A-1 aAI ClujauSI LalUal jill Ia j^Luauij 4 ^Ic. 4-Sa9LajII ^Ic. j^l I g L ^sj L<i* 

$.Lj jju* ^aLVu j ^Ic. djjVlj ^JjLulaSS 1 j\k 11 4 W\\l juajaj IU tAilalUl JaI SLa* ^9 

( AjAjJI jLjSl jLLujl ^.LuojI ^9 ^mll 4 q vlt^ lHjLujjLq^qj 

f > 

jxjj # jLLuoVL 4 laj^xll AilaLiil <jj£uLI j ja.VI ^jxu^vi -Lc. jLjc-VI jixj <LqIaLujVI jjjLui dj-ikl 
ja j)j£uLl LlLudjU A-ijLx-iLUVI AiLlall (j^aikjjjuj ^2022 ^aSSI 6j£J ^alLtll jjjL AljiaJ s-Lgjjl 
jjjLj ^jjLulaS L ^ uj Jic-LLLl j<a jL.^1 <—LuadSl c4j^Vi ^JJjuj c**n^ U <U«oH ^lj jxLa 40*000 
^Ic. 4-la9l -\ a \\ (jua jLjll JaI LSjiaJl jxj AiAall 4 a ~\^\ ) aLLujV! j)^x>juij i^lLtll jja> ^USl Sj£ 

C1j9 JC- (jLSl <ilVl j AjS! ^Ua 


;4^Lu!! jLLujI 




IjA C LjJaJjujJjuj # (jjjxll 1 jjjjala ^ljjL j tA-ilitll A-iJjxIlj 4 jjWq\I LaLLII ^Il 4 u*Lqj]| aLLuj! jajj 
jjj (j-Q 2022 ^aSSI 6j£l ^ILtl! qJS LSjIaj cIjLjLia iAx-Lq 40*000 ^iLljuj AjlSLSI t aLLujVI 

#( ^jL^jSI ^jj jjaSI jL^ cLjLcja^uiSI 


4<i^LudSI a^.IjjL jljLLUI luajAll 4 \px> L_ji9 ^jji^. IjILjSjS 12 C5^ ^qUqjII ^LLujI ^SL 


<—fljau (JaII ^jujVI jAj ^Ajii-iSl (J£juj (juQ ^LLujVI j^jILujI j9j iSLiilL 4 ^iLSl AjIa jliLaj 

JjL^I JjASI jAaxJj (^jjxSI (jlajll $.Laj| ^9 jLa.jll L^jjjjj jill AjAjlillSl AjljUI 4j 
j-liill]| (jjjJJjll tdAj^II ^jAIjj) jjSaUl (JjLqjiui]| (JjjAj^uUI 4 aa >, s \ jill tluiLuSl jLLujI jxuaa. j 
AjjJaLjSl (j9l jaSI ?? Ij9 jC- ^LLujI ^jxu^Vi (JjJa9l 6 jjLa. ^Ic. 44 -LujAj^II jjjjudlS ^JjxSl L- n^xll 
(jl ^jjLa. (j-Q jjulc. AjuLuII A^judjll jjlja. £jjjj jia. j!jLi. LUIj 4 ?? ^.Ludj'jfI Clial CIjLLLujVIj 
4 n^ixn CIjVI ql^VI Jj^a9 ^9 ^j9i jillj 4 A-Aj9ILuua]| AjjLuluII ‘LujAj^II CjIc. jjjuLq LLLuiaS ^\ jl ^J 
^LLujI ^JxuaJ LISLj 4£JjLulaSIj Ljljlixil ^al jI ^J jl ^al ^uilLtll (j^ajxull £ui LLqI jj A-ljudJjill jl^ 

20*000 j* ^H^I Jj>^vnJ LSjuijaII S jjLall 6AA ^Ic. jxuaaj jla9 ^9 ^A9 6j£ -iLLudl jjl LuiLLSl 

# LjjLi 3 tuH LjujAj^II jLa-ui (^9 LjLuax^ijuill lHjLi^V ull jjjl j-Q 





























JS * 

UU-vVI ( %^ 1 gj ::L^j cjUSjII jjI vJ Ijlau 6 jj£juJI S jiLaJL jjill LaLLill jLLuJ ^jjjjLI Lij 

icilli ^ic. bj'AC' . jLq <1jJ Ajc. 1 ^l^yi A-lAJjll uil^&L I g lal JJjl j tL^J 4 Lj^ Vl AjjjII LjI jIIxLL I^jjjIjj 4^jAa1I 
CjjVI (jC- !)Lja3 4L—)1 jVqMl jjLj (jfJj t4jjLall Lujuj V ilAAillijj AjjjxII AiLajll 4lLual (ju 4uiLuJl ^LLujI ^jxu^Vi 



2022 ji^ ^Sl! £jH fJL*JI jjolS aJjLj ^.L^jjI ^LLujVI 4»£jjjjuj (jill j jaYJI j ^c.LL^.VI 

4j jlaill AilSjlb Ujljjp) 3u>Lull Jliuil ^juLuaj ojSju 11 ;SauJI uiLjjj 
I j^Vlj 3-4Ijiil Aji^ill >JJJ . J4j*il Ajjjxil ASIaiUI ^JjUj AjjjII 

tji) uulai j-4 ^AlIaiU) JjJ ^Lj jlail j-4j jji cllij j tjjJuIlj 

LL ^Ij1ul4 Cjj) djjj LjjVIj ^jjLulaII LjIxJ) AiaJII Ajjj jLLujVI JjSaj 
j^^Alljtl) jj A t\ jjluuLl ^Ip f Ijjj 4Jjlajl) Jaj 


djS^jII JLIuj) 


Lfe j ajjLill 4jjLixuJl 4 uuj^_LI ^aJ^^ aS ja (jjjiujJl ^jc. ^jjlxJl (Jjju^axllj $.(_£j^Jl 4_lSuudJ jjxIlJI ^LLujVI IL^ 



> 


jj^ 2022 ^^11 £jH ^JLxll (JjjLS 4JjLj jxitV LjLjLa t ^u^njvtij t£^uuL 40^000 (Jl J k J LU £juoJJjuj 

^jLIaII ^Lj ^ill jaLIIj jIHjVI ^jj (jjaixjj t^LLg-JI ^jj 

*1xj (jVill ^uuuajll ^LLuaVI (jLIaII li^ ^Jj^aJjua t** n^. t jJj^all ^jLL ^LLuaVI s-Lj jLu£l ^uJaLjll Sj^jll J^L jlVVn 
I jAL^. (jj^Jj Ax-Lq 20‘000 c^I 4jxjuo jiajiij ^xj LllLj ^2022 J^^ ^Sll 6jU ^alLxII JjoLS ^JjIaJ ^.L^jjI 
^JLJI (_£ji-VI ^c.LL<JL ^jjjII ^jjjuj jj^. <^i . jLa ^ j^j jjjJ ujLjLa j^jJa <juaLiaJIj SjLVI s-lj^-l jl 
^Jll 4 jjI£jjVI 4jljjL1I ^Jc. 6ji.j 6jA j^J Lia t^alLxll $.Laj c qVi'na ^i ^a^ill Sj£ jJjiaJ ^JjLauJ 20^000 Lb^^C. 

.UjliLuuJl LjAxj 1.Ag.A ^JA^JI jj^al Jjll J -LjI Jjll ^^Jc. L^Jj^i j Sj£ jll L^J ^IswJJ 

^SjiLI (jAj t Tekfen jSll cjI^LuuVI j-uj A-luJj^JI jjI^II as jju jji ujxLJI ^.Lj ^jj jl jjLJI j^j 

.2020 ^ ^L^jjVI 

jjjj (JjLa 587 ! 4-JLa^.VI 4.Ajqll 

























; JjJI A±A*1\ jHujI 


*\A^J (jVI UjjujVI J^-Lj 
S-l^JjVI l-l^. Ajjju^aC. 
£uJa^> ^^jll CjI jjjxjjI 
jLujjS A QQ 1 a jixJj i 1 ^ \ 

^AjjI j-<UjujVI j^LLaJ 

(jlUaii.1 Jj <jl j*JJJ 

el^jl (_JS (j_a jj» J jJI 

Jkb cjUj^JI -( JUI 

(jaljaJI J-a 4 j <a -jLL_u j I 
<Jajuj| jj J q\ -a\ 1 Aj^^kll 

6^1jjujVI 4-ij!j^> c_ ali 4 

CjUj5j ^l AiLiaVU 
^l Sjj3*VU\l JjjjjII 
Sjl j^JI CjL^.j^j *^Vn 

_ jj£| <J£juoj 


GHD ; jL a x. 4 (jjVi^ 4 
(jjjL* 307 :4JU^VI 


•4 lAilxJl 4 ujaJ| jHuI 

■ *♦ ♦♦ *♦ 




































26TESEM and SOLB : 

<Sjj ^i jS AjjAa ^i -iii uu*.U jA jS ^LLuI 

^■LuaV djUxi Ail jJalujV ^LijVI -iA jAj # ^j£U 86 ‘ 000 -S <^Uj ‘ jS^ 

csj^Vl ^jc-^LJI jlj£ ^Joj .2022 JLUjj-o cuLul^u ^Ulklj 

-Ijjjjl AUJ-I^ AjjSj ^iXJLJ ^aJJjud ^2022 ^JLlSI (JjjI£ CuLutguS 4 UU^^Sl 
cilSij jjjjSjil jL^ 4^j^aJ IJj AjjuuajuoSI AiUaSl ^l-lklLudU (JjjuojS L-JjlU 

# l_jx1a1I (JjS SJ)j^. jaSI jjLLuiSI (jA 
A^jjuj ^j jjuL&SI ^Sc. jlLujjS U-axjjujj 4uLSj*uuJ jiuujfi tA-uLlaJJjSl A^jjudSl (JjS (jA l _J3l 1UI ^Sj 

‘4l£ \y uj^ .Sports Architects Populous j Engineering Firm Arup 

(jillj JJUJ (j£uud ^Sc* L jjjudJ L_J*Aa1I JAAJJj # jjjud^ AlLud (JjS j-d Cl)l jUjudll L_flSJA ^Sl I g S-lx^a jJj (jJjjj. IgU AaJJ^Jj 

# J^l£SU Ai!Ac.lj 4 AjjI^aIj i. # ttiSS cJjli UAla $.tc.j (J£juj ^Ac. jg hj 
CjVjLLaU AjjlaS A£jjUI 4 (JjjudjJ UlLudV ^gUudJJjSl JjlLAl (jc- (SC) U-JjVlj (JjJ^ajSll USxSl ^ WlSl Cluioi 

.(JV) ^Sjl^ tjjJ* J (CRCC) **^l ^st *&Sa ASj^j (HBK) 




\ y 


33 aaaJl Luljl pju 



# i4jJC> jji (JjjIj Jliudl 4 jI 4(Jjj£SI 4 jjJal ^j'l <LUSLlASI AiUlaJjudl ^iljuj CubLLuVI £.Lu (JU-a ^9 -Ulj ^jjLLg 
l. ; lic. j .^lgull ^jj jj^ll 2022 jS^9 e^SI Sj^S ^SLlSI jJdlS ASjlaj j^uJa cuUjUu ^jI jll -iLLudVI IAa l ^jjJaiudj 

.fr* ^SI *Lul ^Ac. ^AjlU - 2 jX 4 AujLUI Ag ^l jll ^Sc. (Jiaj JJjuLo £.Ludjj AjlSju ^^3 ^ajjj ^LLudVI <-_ijjud 4 SjUjSl £,Lg4j| 

























\ 







oIjjujVI liA $.Lj jkl ^Uj cIjI^jj ciLSill] <Lli -ic-lLaj j2u]| j^uudll ciLjjl^ 

4j jk jj (jill jI^jjVI J^ajjj Vj # AxLa 40^000 (^ij LxuuoJj (JaLg ^JAj^aJJ jUaj (jillj 

-lu (jjL.1 jJaljLl ^3 4_La S-ililLuoVl S^lc-lj J^ISJLj 4^j£ij luJajj (J jsUjuo Jj tcilli ^ic- ^LLuoVI 
A-jjJaLj j ^jjLuLa ^3 jLLjVI I$.1 j^.1 ^JlLjjuoJ C_Ajjuoj 62022 jL^ ^ilt £jSJ ^JLlSI (Jjot^ LljIaJ 
S-lj-l^. Ijl£fli ^ jiaJj c4 ^I^LuoVI $.Ljn3 ^3 G-lj-la. jjjLug ^jJsjS 4AuJaLjj]U 4JaJJJ jQ jjC. (JjLlj 

# Lljiaj]| ClljV iajia-Lj]l ^3 AjjJ^-J 

(J Jj£j| CIjV jiaj]l ^gjJaLoJ CLULLujL/I (JjjiaL (jLaL l^i jaJ JjJC- jJI JjjIj jLLuol ^aiLj C—fl jjuo 
# 4c* jLLa jiaLLa 4jJal jj ^JjLuLa] 4.-aj3 4-jlLaL 4 jjj 6j3 jJjuo Uo ujjL^. ^il ILa i^allxil 

-il ja fiAjJjuoJ L -iUaJJ v Sjjuo <-4lilLouQ dl-l^.j jSjjJI 4 ^ j .^alij .iLLuo^U 4 j 3 jUl 4* JjJa]| (JjJa3Jj 

l ij]\£j j-laijx ^3 S-lC'LuiUl 4 jLuo jui Lo c4 j i\o*i\l 4ijjia]| ^ic. CjLLLujVI s-Ludjlj 4ijliud (Jlt p.LL 

.^LUVI 

£.1 j^.1 jli iJjLl ^J jLuLq S-Ludjj ^3 ^LLjVI CjLj^ ^Lj (. fliudSlj ,4C.liA]| ^alJ lLjjuoI S.ltc. j £-<dj 

.<UilI Jjic. ^gJ^. jl ^al jC« (JAj ^ic. 1 g \a fi-lLlLuoVI ^aJJ L_fljjuo -UjjuoVI I.1& jj 

jjjj^alxil i (JjalujoudSl ^3 4-La ‘^UluoVI jLdjJaj 4^J-lVI Lb-la. ^il -UlLuoVI S-LuojJ 4.3K*i j-laik .IxJ 
. ^ I, Vn n x> Jluj J jJ^ 4 .uVaLjj CjVjiaJ pjJaJJj .'H'W -iLLuol £.LuojV j-jJjuoLuoVI 
^3 CjbLLuoVI ^Ludjj ^JjLoua j^ jL£Jl 4j (j-VLaJ IJ^ll-LQ L^.ijuL JjJC- jjI (JjoIj jLLuol ^a-lij c_i jjuo 

.^iuii 

JjJC- Jjl (JjjIj CJxLq ^a-Au-saj .JjJC- jjl (JJjlj ^LLuoV juqJJJ (JjILg "CjVjLS-aI] JliLk jj -lA^ 
U3&A\ -la.i Jju (jill jjbjjl djjjja 11 jj^uulSl ^jLjjuoVI 


















33 Jl LljIjI pju 



&RAL VIEW FROM THE WES' 


https://www.sc.qa/ar 

https://www.sc.qa/ar/stadiums 































L J UflrvJfllwi 

:' ifFl 1 

"i *: Cm : 

i lirT^- 


^AjLJI *A J^ j SlLc* ^ 1 jjJJ 4jjUdlj^Jl ^Jj t jUa II 
cJUS ^Lui^VI jjJ 4 j^tl!LaIt d)Hj£]tj 
dj|jjjxill 4^jjj iilli AjjjILUI CjIAiLuiaII 
i**<lYnm^ ^jAaII jl (jjLix-H >lixj^alt ^Ac* 
L_fljju ^jll CLjI jLuilLujVlj CL)Ujlx-UI l. illa 

RFI (Request for Information) s-> 

<l^j^ (Jjlidll jl jjjil^ a \\ 1 g ^lilt 

jjj|jill I <alLk-Ul ^jjjuuJt J^tjui jui 
^Lultj ^jLuull djlljjjuu c^lll^j lljJL) Au-saldJt 

^3 j£lj .daxJl jJjujj £3j-<Jt jJjUlj 
(JLaC.) 4-I^.L jui ^Jjlt j^* ^l^JJ L_fljju0 AlUull 
jLlkV ^aJjlt £>j3j La j-<i cJjjI^j^ j j^I I 

L^JaJjj ^cjLuII ^t jjLjjujI j I^jjj^jj ll jLt 

jjl jllll ^lttj SjjujLi a jjijj^lj cL)L jjjuulL 


47 















33 aioII Lulji 





‘ ^LoIaji jUllj au^I Shl£ >1 \W Jjtf Isj .2 


■£_4J& Jlll JjIaJl Ji Jl 

) jj-all j!iU. Ja Cj^UjaxJl ® JA JaJ 


r 

liLjl £j 4 jjjSj1 VI jLaC.| 4-a.l jj yj' 

i^Lii jiJl (Materials) j' 


I 1 


j 11 jI£ ^JI ^ ja.jll jA ^jjuII ^Uaill 
^-lxuuajll ^9 jj.Ju >ill juuaLixll j U j-Ul 4 _aLLiUl 


2.1.1 & jj^ 


^liLl A^lj ^UJIj lJjjSjIIj *Lj$£1I 

jA j VI Ajlkniaj >1 -lal jjc ^jjII t Ia jjc- j (jjjaJl 
Ajjj j3jJ uJj jl £j^ j jjfLiVVI (JVLk >a duajjll 

^ja. 4 j jaill jlj 4 j jaill ^jjj S jLLa-a ^iAuuaJj 

(JJjujJ lllj OjjuILU! >-auua_ll! jl JjjjlUl t_fij^ll ^J! (Jjx-sajll 

(jl (JJ jSUll 4lil^ 4 KjuLall (JiaJ j£J 6 ^LuiBV! 4_iL 

$.|jjuJI ^Jc UjLna.1 ^aJ >lll Ju-aLxll j) 4-a, W*UnxJl Utj-Ul 
0 hl\lj jJjLsuUI 4uaJ jLaj ^jjjuuJ! 4jtJlla £-<a L_JjujLiu >lll 

Ljjl jjjll ^LLU! l VLtill , a ~& L>jjVU cilli£ ^Lj ajjILxJI 
(jjJjjjll jui Lg_i9 jaUj (>llj ^jJ juLaILj 4uual_aJl 
jjc- ^jjII jj-i $.La. Lu # 4^1LUI AjjILxJI CuLSjjuJI j 

WORKFLOW (J^-lUjll AuuuaLkj j>ii 4u-aLk CllLiauajJ 

(JjLiu c-i jjujj ^jkluuJI A-^.aaj1I 0^Ljjj (jijj L^-jjj Lua 
.CiLiauijjil (> SUiluiVI 4aj.j (jj-o ^Jc. A-i*il j 4 11 q| 


ibjajllj UUilUiU Sbls juJI 2-1 

:V 4 j» 

4j jajll j jLilkVU 4 -iLqI£j Ajjj jijJ ^Jjlt (jl jc. I vLwl 

4jjaillj (jjjuilillj L—flLuo^JjujVI ^JlajLua-a (jlli ^Jc ^ 

^3 4-ilc. L-ijlxlUl L_fljxll (jl jA 6 jjuaSI La 4 4 j _jll 

jLjulijV 4 ajjj 4lujJa C—JuJUual 4 jjuUJ jVI >Laj (jjLuill 
CjI£jjui1I jjL^. jlLiL£ ^JI ^-Llaj ^uu^a-UI jl jA ^jjII 
^jLjjj CjLLjuII o j^J AilxUI CjLLjjII 4il£j 4» u^iaII 
j-<utJ LgJ 4uuuaLaJl jLxjujVI (illi£ LgJ 4uuuaLaJl jluikVI 
i qKj IUj 4ujji-Ul 4a.j-}j Jjllullj 4jVqMl 4 jjLL<i1I 

j! SjlaLauill (j-dLc (illi£ j-a jllj >11 j-a jjj£J| ^uxuaull 
4-uiij 4 j1Lg C'\\* jj (> 4j1c jjjjjj Uj UaiJl jLjILVI 
4cLilal (JljuiVI (jui jjj£JI 4 ar u s\ Jl dl£jJII JKj 
jl 6jxui JSj 4u^uaLaJl 4_iajjjajjll CjLiLJlj CjLajlLjl£Jl aL& 
4uaJJJ ^LJJJ J§ >lll CjVI£juui 1I (>axj cilll ift tilli£ jjuaJC 

-iljil jjj jl 4 VnxJl 4 £jjuJI j AUuuajl jjj >lilill $.jjuj 
# L gJjL-aJ jl (jjx-a ^&lLa ^Sj > ^JJJ LojS ^UAuuajll (jjjS 


2.1.3 * 


OOO I 

~Spac9 ~rf[~ 


2 .1.2 Sjj^-a 
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Properties 

Roughness fbr piping: 
Roughness fbr fresh water: 
Hazen-Williams factor: 


Qlsflexible pipe 

(For BS 9251:2014 sprinkler calculation) 


iType 

Product 

Description 

Sewerbend 

MAGI-GEN-B1-* 

MagiCAD- PVCBend 

Sewerjoint 

MAGI-GEN-J-* 

Generic PVC Joint 

Sewerplug 

MAGI-GEN-P1-* 

Generic PVC Plug 

Sewerreducer 

MAGI-GEN-R1-* 

GenericPVC Reducer 

Sewersegment 

MAGI-GEN* 

MagiCAD - PVC Pipe 

Sewer T-branch 

MAGI-GEN-T1 -Y-*-* 

Generic PVC Y Branch 

Sewer T-branch 

MAGI-GEN-T1-*-* 

Generic PVC 90 deg Tee 

SewerX-branch 

MAGI-GEN-X1 -YY-*-* 

Generic PVC Double Y Branch 

SewerX-branch 

MAGI-GEN-X1-*-* 

Generic PVC 90 deg Cross 



□ 


2.1.4 s 


A x>)V)l 2.1.2 SjjJ^l 

jjj^. 1 t jj^-U LjjjI j Clil j>l* 
JlAC.V(cable 3) Ljajl einyTi cjIjIc.jj 
jlaJ ^jl (jjll (Jl jjuJI # ^Lj^£Jl 
^3 jA ^Jjj^ajll ^joi 3 jjjui j* iJjlc. 

C**A jj JjjLujI (jl ^lc. ^ JaJjuJ jJjl JJjuj J£juj 
( ??? L_fl jj^uall AaIojI CjLujILg jLlLLIj 
Ajjjjj j£ Jljjuill a jA LtJa 

aLuoll / C jLjcJI ^aJAj^alll ^ jj i ti VI ■) 



$ Product Browser 
6 Browse p Search @ SBllings 


Drainage Reducer (DN50/20- 
DN160/110) 


c 


YJG 

Drainage Reducer 


loll-S 1 



3D model not available 



Plpe Types 
Sewer pipe 32-160 


Pipes (1) 


Outside Diamet... 11 1 Q.Q mm 
Inside Diameter (103.6 mm 
Siiie (11 O mm 

magiSi^eLocked (E 
Length (149.0 mm 

Mechanical 

Syste m C.I a ssif i c... | S a n ita ry 
System Type (Sewer 
System Name (Sewer 1 
System Abbrevi... 

Pipe Segment (Sewer pipe 32-1._ 
Diameter 110.0 mm 

Connection Type (Generic 
Roughness 0.00000 mm 

Material (Sewer pipe 32... 

Schedule/Type (None 
Segment Descri... | Sewer pipe PP 
Invert Elevation (-278.8 mm 
Section :5S 

Area :0.051 m 2 

maai p pping _;_ 


A «a j£jLuuUt CjLgUJI 4j(jJaj CjLiJajVI 

<LaAj| JJC* LjUVI J^uuj ^Jjll j£lj 

t>® Jj- 1 ?- 2.1.4 »jj*J' J 

JJjujIja ^l jj| ja jj ^jLudlLa Aj A ISfc«a JJ 

jwd IjA jjill j£lj ^ 5 ^ ^all L_fljj^all 

6jjjujLa1] (JjjLLJI LIa AjI ^Sjjll ^j]Lil£ll 

^jj — LjjjuUJ} 4_^jj ^ ClAla. ja jjj 

cUI jxJI JS ( L^Jlq djLH 

CjH jS J CjLLuiaJl (Jc.lijj 

(JA fijLUl ^j (jill jj^ajaJl IU <w<j!jLj 

JJjuoIjUI ^»UaJ Cjljljjudju£l LuaJ) DjJC- 

piping fittingSM Jj*j U j' 

(2.1.5 ^ (Ja 

# jLikVI ^Ljj Ij^jj 

2.1.5 ^jj^ 

U jjL j Lc.jjudllj (jfiUll (jjoLSl jiL !jILi (jjoLLa jLlkl jxj ^LlHll ^JI jjL ^ 

us 

Lc* jjudl AjLiLaJl (ajLl Lijatwd ^lc* ^uu^aUl JJ-lC-Lud ^JjII ^aUajl AjuLII A-ia^jjll (jil 

juaLaJl jljjuuud£Vlj ^cILUI LAj L£jjudll oJa jLla.1 LSLa. v_ija^iall ^UaJ (jijj 

# <j (j^aLaJl Jj£lL 4 j 


ES Edit Type 


i:i 


I 


::! 


❖ 


magi_piping_qv (1.80 L/s 

magT_|j I pf11y_p I...f - 

m a g i_p i p i n g_kv 
magi_piping_d._ | 
m a g i_wate r_pTot; 

Properties help 


Apply 


jl Jc. jj^jlll Jujj LAj j jA £jjjJ ^Uall 2.1.3 SjJJ^all L . jjuua. ^jLII (JLlUI 
j \\ a jjjt 4% Luui ^ll lU-^j ji l_Li£j1I j Ljj^jII CjLLud^ ^JI jLLLuNL ^uu^aUI 

jjSjj (Jl jjudll tLjjllaUl lUIjjlII (J Sj Lc. jjudllj j-i^Ul (jL.1 jj jj^J jl laj ^ jll 

lil 4 l^ILLjL (j-<i j£Ullj 1-^jLudLLaj jj^JI jl£^ jLiLL.1 AaL£ Uj^- LJajl La 

^j^.jll j*jj jj*-a jjA ^jL^ Lj£.l 2.1.3 Sjjjl^II ^i jj£ jjIL L1a3 

CLLjJjuLUI auudi JJC* L£jjudll (Jjl Sj-Ux-Ul A* U«^xJl Cl)l£jjudllJ (jjjjjUl CjLLu 

^> * * ' . .* . * j 

^ ^9 4 >/n^Vu CjLaLjui ^ljjj jJlSWAGON ^J^ jLia.1 Ljajl 

L*_^.l ja jxj jLlkVI 4_Jc* ^j jUI *!j^JI ^j£-a &Lj| # l_Lj£j1Ij Ajj^ill 

# L_)jllaUI jj£jjll j£judj (jjLox-UI L_flLudll (j£jud ■" 1 




























































































































33 ^sJI Luljl p ±j 


^ j^<ij 4-k^aL^Jl dAQi^>lj^tl 4 jl^.I ja ^jj lJjjjuj J v j\oMl AjljIixJI Ji^Jall JJC. 

^jj£j jl j£^j <^111 ^lj^JI ^j jjj djLiL^ ^ vi ^^jll cIjV^Lx^II bUlajl ajjAj iijjlaj 

jlLil^ll ja A^. j^JjuiaII djULull fiU^I \ U-v\l j jjUjuull (jiajJL-c jLudjl (JI j AjlaL^. 

:c j^jliili 


SWIFT Ceiling 



1 







Ceiling diffusers 



COLIBRI CC/CR 

Square ceiling diffuser with square 
or circular disc pattern for supply 
and extract air. 



EAGLE C 

Square ceiling diffuse with discs for 
supply and extract air. 



FALCON C 

Adjustable, circular ceiling air dif- 
fuser for supply air. 


q CC = 15-150 l/s, 60-540 m7h 
CR = 15-155 l/s, 60-560 mVh 

• 100% flexible diffusion pattern. 

• Swirl function as a standard. 

• Easy access with Quick Access 

• Designed for modular suspended ceil- 
ings 

• Can be used in combination with the 
ALS commissioning box. 

• Feasible low installation height. 

• Connection sizes: 0125-400 mm. 


q 15-215 l/s, 60-775 mVh 

• 100% flexible diffusion pattern. 

• Swirl function as a standard. 

• Easy access with Quick Access 

• Designed for modular suspended ceil- 
ings. 

• Can be used in combination with the 
ALS commissioning box. 

• Feasible low installation height. 

• Connection sizes: 0125-400 mm. 


q 20-625 l/s, 70-2250 mVh 

• Used for heating and cooling. 

• Manual resetting of diffusion for size 
125-500. 

• Motorized resetting of diffusion for size 
315-500. 

• Can be used in combination with the 
ALS commissioning box. 

• Connection sizes: 0125-500 mm. 





o 


Coefficient k 


SwegOfl' EAGLECa 

Tomelilla ^ 00 ' 600 
Sweden _^L Sc 16^/125 ^200 


3-faktofl 9,9/17.6 


Airflow diffused 
from the device 


Manometer measures 
pressure during adjustment 


1. Perforated plate for even air 
distribution. 

2. The commissioning box is 
lined with effective sound at- 
tenuating material. 

3. Damper 

4. Cords for damper adjust- 
ment. 

5. Hose connected to pressure 
measurement nipple in the 
box. 

6. Insensitive to duct bend 


q = k Vp 




















0 Product Properties 


Manufacturer www paae 


0 Product Properties 


□ |W| Properties Diagram 



Misc 

Attenuation 63-! 191411 17241513 
Duct connectioi 100 
Manufacturer: Swegon AB 
Product code: COLIBRI CCb 160-601 


Close 


"□II 1 ® Properties Diagram 

COLIBRI CCb 160-600-OR+A! 



Manufacturer www pag e 


13 13 

■■ 

63 125 250 500 1k 2k 4k 8k 
Sound power level [dB] 

Close 


Jj^/Lj 4 \\ Vl 4 Xtg AJ A J 1 Vl CjUUJI £> JlA 

jA }a\\ jxlll j^ ^ 

4 J^.1 ^cjLnll jua^/LklLudlj (JjxjouIIj 4 jj'vVl 

L>4j cjfc uVI a ^ J A k STk\ U fli ijVW 

(jl ^ jj ^ ^jjII 4 j^\j £y* SjaII j£Jj 4 j j^jII 

; 4 i^^jill (Jkb CLULij <Sjjudll jAj 



jjj IjI jjjill Ld ) JUajj j^a^uuo L_fl jjuj 

jjaLkll j jjjlilll ^ jlLjlSJb Au^LUl ljUUJI 

jjo AjjJI jj£5 Ljj (j.jVqlll <j| ajL^.VI 

jl c^L^xtj ^ajJl A\y xt jj ^9 jl ^iauj Ajlc+lij 

4 ^. ixu^Vl II ^lijVl 4 il£J ^mU\I ^jJa 


CjLudlLa £.1 j^Jl J^<J 4 LgJJj^J LjJJ 
$.1 j^J| CjLc jjuj jj 0ijLli 4 jj^j -lijlj A m 

Cj^LaLno£ JoxuLall j cill VLj j 

; JLujVLj ^uJajj 4 xt i a k s\ jII 4_iLjtil 




^jLill iiii JuJ 'i 
p\^AU 





Pneview Pnopertiies V&ntilatioiui 

COLIBRI CCb 125-40CMDR+ ALSd 100-125 

300 r- 
200 




qv [l/sj 


oo ^9 38 oyl 



63 

125 250 500 1k 2k 

4k 8k 


Sound powen level [dB] 


Total pressure leveh 32 LplOA 


flow; 

25j_ | i£E VeliKity; 3.2 

m/5 '■'* 

Pnessume dnop; H30 Pa Adjustmemt; 

-t=» 


i: 















































































































33 LljIjI pju 



^C> J£>LuU Aja <jtj Lu 1 jj| (jj) 

J) AjIaxI 4 JLxaI) Cj)f) Ul Ail£j jjjjl) 


MAGID-R 1 -80 


MAGIP R 800 800x400 


FLOWDAMPE IRIS-2S0 


T-SRANCH MAGIT-CC1-2 2S0/2S0 


-404 -369 -326 -283 -223 -166 



SUPPLY SYSTEM ^ 


Sbl£ ^) -2.2 

^UiUl jLllklj ^Uu^aJI ^15 (jl Jbu 
jju^aUxll A jLu 4 -loJjj AucIa^IjujI -j| jUI 
^aUajJl jjL ^iU 6 ^jJjuIaII ^3 

jl jj^Ul j^VI (Jj» ujMI xiSLillj 
4 qL-v ^ 4-iiLal (JjLiILuj t ^ jlL> ui ^IUI 
jLuC-l ^ajJl (jk-ll <- <)j^ £■ jUl 

; jjjLuJI (j3j CjUujJIj 4 ^lV'Nf I 

fUajJail (Jjjbi -2.2.1 

: f (jfl) ^jLLaj 

^.Ij^JI JLlJI Ujjjuo 

j£uu Lb jLiLkl -i*j ^ jLk-<JI j 
^cJ^uJallj ^.Ij^Jl 4 .C. jjuj (j^ -£UJI 

(JA ^ajSilj L^U jLLaj tilli (jC« ^jUJl 

^Jc« ^jJajua Lo£ # jjjIjuUI Ujl-l^. 

.JLUnil 


SYSTEM EXTRACT u^l ^UaJ 

: JjjaJl fUial ^Uaj f Ul fgft - 2.2.2 

^3 SjjjaJI djJiLdljuiJl A_ia£j Aj ^U^aLkJl -liiuJl <L^.jU A j£jjI^ jxUl A I ^aI >Ljlj (Jjjj^Jl s-liJal ^aUaj 

^3 4-lL.I-Jl djl-ljuJl (J£ jUliklj jLiikV 1*1^ A 4_ilc«lij Ajjj Lulajl jijj ^Jjll j» j u^i*i\lj A xnxu^Vill A-AaxJI 
-1^.1 j ^Ua,j£> JJJ Lxu3 Joj jll lA\\*\ CjUlji. 4 CljUiUu^a t jJjujI j^ 4 V* )\ L 4 (JJ j^. CIjLuj j^ ^ja ^UajJl jjj£j 

jUlkl a jUc> i^si j£\ U^lj*-ll U^ jg hlj (jjj^. jLujjU jil jUlkiiU jaj Ui^VU t ^AjUlklj 



















































































































jUlkl ^jU 6 jjjuJ j-Ulj £JjjUI "LUjIa j <*—jLujUjjjII jUlk 1 

4‘n-v .ajj JJC. clAAic. ^jxu«oMl U jUl ^aJll C- Un'N ^aUajll ILfc ^Ia^V AJjuoLLUI Mj. 

.dUjI ^uJaj-o La£ Lg_J 4u^aLiJl clASjiil! j <Jjl 'N ^o3j]| ^jJill IjJaJ) 



KQSW 

Double suction pump - KQSW 


KQW 

Single stage single suction centrifugal 
pump - KQW 


XBD 

Double suction fire pump 

I 

XBD-DN 

Vertical multi-stage fire pump - XBD-DN 

# 

XBD-W-NEW 

Horizontal single-stage fire pump - 
XBD-W 


0 Product Browser 

1| Browse p Search 0 Setlings 


DAHL 
> Generic 
^ GenericChina 
Grundfos 

IR'IJMJ 

KSB 

NIBE 

Xylem 


I 



Single stage sin< 
pump - KQL 


KQL100/904/2 

Kai25,90-7.5/2 
KQL50,9!M)75,'2 
KQL65.90-11/2 
KQL80.9D-2 2J2 
KQL100,'100-55/2 
Kai25/100-11/2 
KQL50/100-1.1/2 
KQL65/100-1 .52 
KQL8Q/100-3/2 
KQL100/1104,2/2) 
Kai0Q,'110S-552 
KQL125/110-11/2 
KQL50/110-1.1,2 
Ka65/1 10 - 22/2 

KQL80/110S-32 
KaiOO/ 125-5 5/2(2) 
KQL100/125S-752 
I KQL125/125 
15/2 
22/4 

KQL50/125-1.52 
Ka65/125S-2 22 
KQL8Q/125S4/2 


KQSN 

Double suction pump - KQSN 


ft 


QSizeonly 



CIjLjujja ^aUajl ^JaLo ULujVU t LA jUlkl ^aJ ^jll CIjIAx-UI ^Jc* UUj ^tjLjjll Ss-ljSj jUllkV! JJ^ ^JU ^XJ 

^JaLo (JSLj 4u^aLiJl (ji^jll CIjUIjS Ajj Jjjj^ 






































































33 LljIjI pjLj 


■ic-LuiJ j-v. />ji jjc. ^»jj]| ^ji 4 _jL^.VI ??? liLa ^c-Lluj *oj]| t liA (Jl jjoill 
iA jjUa^ll tllLuLLalb j'V'H A j£. ajj Jilj-a]l ^UailLj 4-LuaLaJI dlLiLiJI (jLkjl ^ 1f- 
^JaUl ^jjL j£jj ^ILS y f i jjjL-all L^Ijj LLk^all CjLLJI Cuil£ |j| La LlL£ 
j^ laJ La£ ' £ JC. 4-a2lj]! ^jLI es.lj3j JjjUajilL jflJI L_jaj| lAjLli.1 ^»J ^jll 

■U\jl\ Sjj^L 




(§) General results O System results O Pump diagram 

O Sprinkler results O Equivalent length values 


Property 

Value 

Unit 

A 

Design area: 

Area 1.1 



Hazard class: 

LH. LightHazard 


Hydraulic model: 

Hazen-Williams 


Calculation is based on: 

EN 12845 





Fluid characteristics: 




Density: 

1000 

[kg/m*] 

Dynamic viscosity: 

1560.20 

[kg/ms x 10e-6] 




Calculation inputvalues: 



Area of design area: 

394.6 

[m 2 ] 

Feed point 

1 

H = -0.8 [m] 

Weakestsprinkler: 

73 

H = 2.7 [m] 

Pressure atthe weakest sprinkler: 

493 

[mbar] 

Max number of iterations: 

100 


Max inaccuracy of the pressure: 

1.0 

[mbar] 

Max inaccuracy of the flow: 

01 

[l/min] 




C-factors ofthe pipes and K-factors ofthe sprinklers: 



Fe-35 

120 


CWU/P-15-K80-68DGR-RS 

80 





Calculation results: 



Pressure level atthe feed point 

3984 

[mbar] 

V 

Flow atthe feed point 

3012.5 

[l/min] 

Flow atthe weakest sprinkler 

56.2 

[l/min] 

Numberof iterations: 

2 


Inaccuracy ofthe pressure: 

0.01 

[mbar] 

Inaccuracy oftheflow: 

0.06 

[l/min] 

Total area of coverage: 

516.0 

[m 2 ] 



Level 

Node 

Product 

EJ 

k-factor 

Height 

[m] 

qvdim 

[l/min] 

pt(req) 

[mbar] 

pt(act) 

[mbar] 

dpt 

[mbar] 

Area 

[m 2 ] 

fd (req) 
[mm/min] 

fd (act) 
[mm/min] 

[mm/min^| 

1 Floor 

4 

CW U/P-15-K80-68D 

15 

80 

2.7 

897 

904 

1258 

+353 

120 

634 

7.48 

+114 1 

1 Floor 

6 

CWU/P-15-K80-68D 

15 

80 

27 

86.6 

904 

1171 

+267 

120 

6.34 

722 

+0.88 

1 Floor 

8 

CWU/P-15-K80-68D 

15 

80 

27 

84.7 

904 

1122 

+217 

120 

6.34 

7.06 

+072 

1 Floor 

10 

CWU/P-15-K80-68D 

15 

80 

27 

80.6 

904 

1015 

+110 

120 

6.34 

672 

+0.38 

1 Floor 

12 

CWU/P-15-K80-68D 

15 

80 

27 

77.4 

904 

936 

+32 

120 

6.34 

6.45 

+0.11 

1 Floor 

14 

CWU/P-15-K80-68D 

15 

80 

27 

73.4 

904 

841 

-63 

120 

6.34 

612 

-0.22 

1 Floor 

16 

CWU/P-15-K80-68D 

15 

80 

27 

723 

904 

817 

-87 

120 

6.34 

6.03 

-031 

1 Floor 

17 

CWU/P-15-K80-68D 

15 

80 

27 

71.1 

904 

789 

-115 

120 

6.34 

5.92 

-0.42 

1 Floor 

20 

CWU/P-15-K80-68D 

15 

80 

27 

851 

904 

1130 

+226 

120 

6.34 

7.09 

+0.75 

1 Floor 

22 

CWU/P-15-K80-68D 

15 

80 

27 

82.7 

904 

1070 

+165 

120 

6.34 

6.89 

+0.55 

1 Floor 

24 

CWU/P-15-K80-68D 

15 

80 

2.7 

77.6 

904 

940 

+35 

120 

6.34 

6.46 

+012 

1 Floor 

26 

CWU/P-15-K80-68D 

15 

80 

2.7 

741 

904 

857 

-47 

120 

6.34 

6.17 

-017 

1 Floor 

28 

CWU/P-15-K80-68D 

15 

80 

27 

70.0 

904 

766 

-139 

120 

6.34 

5.83 

-051 

1 Floor 

30 

CWU/P-15-K80-68D 

15 

80 

27 

68.0 

904 

723 

-181 

120 

6.34 

5.67 

-0.67 

1 Floor 

31 

CWU/P-15-K80-68D 

15 

80 

27 

668 

904 

698 

-206 

120 

6.34 

5.57 

-0.77 

1 Floor 

34 

CWU/P-15-K80-08D 

15 

80 

27 

79.7 

904 

992 

+87 

120 

6.34 

6.64 

+0.30 

1 Floor 

36 

CWU/P-15-K80-68D 

15 

80 

27 

77.5 

904 

938 

+33 

120 

6.34 

6.46 

+012 

1 Floor 

38 

CWU/P-15-K80-68D 

15 

80 

27 

726 

904 

823 

-81 

120 

6.34 

6.05 

-0.29 

1 Floor 

40 

CWU/P-15-K80-68D 

15 

80 

27 

69.3 

904 

750 

-154 

120 

6.34 

5.77 

-0.57 

1 Floor 

42 

CWU/P-15-K80-68D 

15 

80 

27 

655 

904 

669 

-235 

120 

6.34 

5.45 

-0.89 

1 Floor 

44 

CWU/P-15-K80-68D 

15 

80 

27 

636 

904 

632 

-272 

120 

6.34 

5.30 

-1.04 

1 Floor 

45 

CWU/P-15-K80-68D 

15 

80 

27 

625 

904 

610 

-295 

120 

6.34 

521 

-1 13 

1 Floor 

48 

CWU/P-15-K80-68D 

15 

80 

27 

76.4 

904 

913 

+9 

120 

6.34 

637 

+0.03 

1 Floor 

50 

CWU/P-15-K80-68D 

15 

80 

27 

74.3 

904 

863 

41 

120 

6.34 

619 

-015 

1 Floor 

52 

CWU/P-15-K80-68D 

15 

80 

27 

69.6 

904 

757 

-147 

120 

6.34 

5.80 

-0.54 

1 Floor 

54 

CWU/P-15-K80-68D 

15 

80 

27 

66.5 

904 

690 

-214 

120 

6.34 

5.54 

-0.80 

1 Floor 

56 

CWU/P-15-K80-68D 

15 

80 

27 

62.7 

904 

615 

-289 

120 

6.34 

523 

-1 11 

1 Floor 

58 

CWU/P-15-K80-68D 

15 

80 

27 

610 

904 

581 

-324 

120 

6.34 

5.08 

-126 

1 Floor 

59 

CWU/P-15-K80-68D 

15 

80 

27 

59.9 

904 

560 

-344 

120 

6.34 

4.99 

-135 
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t-CNIOO^IOCOI^-COOOt-CN 


qv [l/min] 



^^jII fiil! <L^alj* Ulj j^ill I^j ^^iliSj Ua ^l 

lg LaJj AjiiSj pj^u^alill Axj CjULuII A-Lal j-c A jj j jc. ^J c_fl jjuj 
CjI^UI A^j^. <juLL<ij CjUjjjuIaII ^juoS 
jjjliillj 1^-laJjj £3 jaIIj Au^LLJl ^Jjll 0>alJJJ l^JaJjj £3 ja!I 
4 qL> u ^3 (j^^j uijjuj I jJaJI _ (Jjx juojll j L-JjSjjU A_uajjJl 

U«IS £j>JI jljLi J 0 JjjijBIM COORDINATOR J' 

jjj ^jjjomllj Aj^ajllj AjuLLoII 1^-LaxJjuaJ Jti\ CjLuiillj 

^LdjlalxU <j^aLaJl C** )\ 'n\Li> ✓■!*!! j jiallj L_fl jjuj ciLL£ 4 ^LuaSVI 

VIRTUAL CONSTRUCTION .**4J' ^iU' »J 1 -' 

DOCUMENTS 












































33 LjljI jl pjj 






Agile -M SjbV) j 

4 aSLa 



Right 

Product 


Happy 

Stakeholder 


Time-to- 

Market 


AGILE 


Lul ji uIa 

+** -v y**+ Vit 

Benefits 

of 

AGILE 


A \\aiW LjL-iVLlt j JSLola]) (jA fLL lS) A^ll^ ^jJbu 

jjSI 1*.\ jjfcUJl iu .JjjJuJI J f .UJI SjlJb Jkij t$jJafcjj 
lj£ jl\ ;i Ji ^jiuilJt # f LLit ^jjLula /_ £ J lp j-luj JSlA^t 

J^tj-a fU j) LjAVj ^t jiaLauait jj£j La LUlC' Ih^'l 
£jj-ulU) Jpl^l ^J4^j]tj hjhVi't AJajj j- 4 tf -Li Jj4*Jt 

£j ijAa!) (j* fl^jjVt CjSj jjjS jjjU jjibll # AajL-uJJ 

JjAjj (jA f L^jjV' j jt Jjijjlt ^ l^A ijjJt (jk mu*Tn Lj-j 

^TujTi # J^tSJL £jjLujJt lJajjj ljVUJ' jJaxj £jjuLUt 
La S jUi t JjlLUt j LlitjJt jj> j£ ^J^ AjjIuj jIjL CjtjjlLJt 

Increased ^* 3 6lA AOri 

Productivity £jjJJl J! L* ^jjAJI 

J^tj-a jAj ujli^UJt (jk Luuj Aj-uujjJt j£LuuLt # AJ^£L 

• LusjI # £jjJLJt Sjji Jitk CjtjjjiuJ] JUit JjJjj ^jjAUt 
A-uJj^Jt ^AlatjlUt LujJj^Jt Jla - AJ^t S±a1\ ljL; LJt a 
jjILJ) £l£ .^Jj^Jt £luJtj 4 J^tjJi ^ fLnitj iAjjtjjJt 
# tJA LLa jj j f LLJt ^jjLulj <jSf i AjuLui AlLuLa JijSp SjaI 

JlL gji Laj 4 jj^LJt lLVU> (jja»j ALLuJt LjLutjAlt lLjj^ 
4Ji j (£$ijaJ) SjtJt f juj ^JtAiLJaVL t^Vi't j hJaVi't AjliS 
4JjLaua cLjbjluuJtj JtjuaJt j Jjj-aj tAjVTiVtj AlLoxJt 

# Ala J^Jt jt fLLJt jlL fLuai^tj Sjt^Vt Aj'jC 









jj£i $.Lj JjjJa ^J! (jl # jjj£ (J^juoJ $.Lj 1I CljLujjUui cljjjlaj AjjJaLUl Ljixll (_£Aa ^Ic-j <Jl Uj^ I T£aJ 

4 MlX a CljLa.^ic S.^ar a \\ £JjLuui1I c # JWn L* ij's # LLjUaj Jj£i 4iU ^LaLaJj "Lj31£ jjc JiLoJl Aij*uJl U*^ Ljq»1 
CIjVL^. ^lj (jJjli ^ S jjar djljl jS it-ajV j-^aji £ua ^JajljlLill ->£ Vilt Jalij (jA jjj£JI tilLjA jl Li£ tjSLuuill 

djULUI djLajjoiljj 6 ^cujIjj 1I j^ -ijIjILj laxj Ac.j jIa (BIM) s-LjII djLajlaui <La.uaj ^ALoj # <LLb JjuoS 

jJjui^j! Ajj£ja CIjLLij S-IcIIj Ajjjill JJ^\l JaJ jj (jLcL Lui jjxuajll CIjI jU j CljLijLtuJl (J^Ljj TTl >-Viaj tAj-lauill 
^.LjI Ajl^jLj ^JJC $.Ua£.V Ji) A-ljl£uil £ua 4Aj9j Jjjualijj Jj£l 4iL 4Ac ^tJJJ Luj (jJjill $.Ljaci j£.L djulclijll 

jaj ^ldluoL (JjLljII jj£jLLUI ^.Ijj^JI ^ic c^jJI (j>j Lajl jj£j!I ^Ic iLii 4 jL»£ BIM ttL-n # $.Lj1I A-iL.c 
A jjjuiLl ^judLudVl ^UojII jJjiaJ ^A ^LljVI <^JuL ^ui9jll J-LlL ^UaJJjUl dLLjll SjLV ^ifUl D3 

# $.Lj1I A jL» j aHjljuiII AjjLjtuil J^J A-1 jLj 1I CljLjjLtuil (juuuajj AjuLuj CIjLLj Ajjj j CIjLLjII ^Jj 


REQIPI KEMEnTS ASiLiTX ©£S7<Sn D£v/£ LDP 


000 

X 



4 AGILE 


V 

LAUNCH 


DEVELOPMENT 

1 i 


9 .t 

REV/TEIV 




fiLd AjjjaII ^ac jua jj lILa 4(UL^ 4jI (^^i^ 

S-iijuAI Aj^xjII l jjj£j ^Ic SjUIIj JUcVl ^AIj 
jjjLk IUI 4ja-Lua>Ul CjLjl ual (jA S j^JjuuUI 
(^i (^jl^jll ^a-lkjjuuilj (JjjxII (Jjj jjfa.jLkJlj 
I jAJjuua 1 L. lllaJJ lA ^jll £.Lj1I A.jLc 

L_JjU. (JA aUI£II ASjLUll AjjliL iijiaJ 

UUl AjjudjlL 6 (Jj£.I 6jL*J # 4 -vL^iM) LjIju ^al 

4 jLc jj£I Agile ^AjjU u’ 64 JjjUI 
Waterfall Progress XX £jJ' t> jX 

l^J juua 4uuuua>0ij l^J juuq SjAaua ALjia ^jll 

Lua ; 4 jIAj 1 I ^9 U_! LLX j\W U^jualijll £_uia 

2^. J CjljjiLlil Jal X' 

(jjj jjxjj aS U-^-ll djLa.Lla.1 (jl Ld£ # ^JLt-ll 
UuLudll AjLc Acjjuj U*-^- Uia LbLauAaj 4jjuic 
*Aj 6tilli ^Ic 6 j!Acj .“LslS JJC LAllijll 


u* 


K£SpdnDiN(S 
To CHANS£ 


CU>SToM£R U^UUIj d LUaiU I ^j^ U^L 


Ul 


COLLAl&ORATJON^A CjIjjjxjII (jj AjsLJaj CjLijj (jl jjj LIaUI 
JL SjbVt <jjd£c jjxAkjjudUI UjLJxj jl (UaUI 
# i-Laj^ U£ (^i jdudUI jjjiaJ! ^jj Jj-ia agile 


Ig.^^Al ^jjujIj^ ^i ^jjji U^Lj Agile j BIM (jjJajj IjaL jjill jjLLudll jjlaLll V ^ac. cJLa 

^.LJI ^jjjulJ CjLLj oAcli BIM ^jjjj USJ^ # tJli ^j Ldj cA.jLxll jjjuiajj 64il£jllj dijll Jja jj jAaljcV 
£ iLull U^ £y* ^jjjuuJl CjLLc BIM JjJ^aJ Ld£ ^jjjuuill ^9 (jj£jLuuiH JJJ (JjLljII jjjuiajl 

jm $. ja. li^ ji jm ^aC. jll ^L'J # ^jjju1a 1I U^AuuJ 4 jLc j 6 $.Lj 1I ^jxu^Mt iJaUakjll SlSLauil A-UdSjllj AjjJaljJ^V! 
(jSliill JJjuL .(AEC) ^JjLullJ LudAj^Ilj djluixll AcLjua ^9 (jJjIaJ jl 0 aLjj jjaui JJJjl BI]VI (ji Vj ^IJVI ^jLc 

^lAkjjudVI Lj^uud BIM dl jj^ ^Llli <^1° 6julc BIM L^Lijj ^^jll 4-iLxllj 4.j>^.xll ^Uj BIM Uj^ 

jAaik ^lj AiLUaVL ^jxu-oMl ^9 (jjalLuuill Uj9j 1I (jA (ji jSoJ BIIVI ^atAalLudl jL t^JLlLj ^l^jljjL AAIxIaII 

^auaj ^ljji UjLL ^jII BIM (Mdjjudl ^ ^ILa. UjLudlj^ ^LL 6^ 2010 ‘ Chelsoii] d<iLi >Lj1I Sugj aA1£j 

^i 9 (jjaAajl Li Alilill Uj9j ji Uj^i 'Ljj^ij # oAajLl CjLV jll ^ 4-illaui (jiallA ^ 4 qLxMI ^.LjI! CjlSjjud 

.BIM ^lAkludl Ajc A1a1\ 
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33 LjljIjI pju 


BIM J ^Uj ^jjU* 30 c> UJ^ c^' ^LiUJI c> ^^(2012 ‘ Paravan ) j*^' 


UjLajLt-UI BIIVI oAc* jjjuuJI Ujj^Jal j ^BIIVI ^ *■u (jjVVI ^ ^ l i j 



# ^jxu«oMI U-iSj ^9 Z 30 ^ j»rtij j^ijqVi 
# $.U2I CIjSj ^ Z10 "UjoIj j>ijqVi 

# A1a£Ij ^ j JjulaII ^9 Zl6 ^ # U*i 1J ^-JjulJI Uj9j (Jjlsj 






Agile j BIM Qjj A'jJ' 

j-<i AaJl A-IO jll jl 4 JJJJt.Ml £-G L U£Jl Sjlill (Jlft 

4L_flljlaVI JAJ (J^-aljlll jjjoiVi jl idjLajlx-Ul jlj£j 
4^j jjulaII SAa (JjIsj t^jjJLJl jj 111 IS 4 ^JjLlj]| ^-LAjusalJl 
jjliLuaVillj UjIc-I jillj UjUILIxaII j^ -i^Jlj qjS ivii Jjlv; 

# ^mUH ja 


^ SjU-9 (JJ^J 4L — 1 ‘IJJJ* ^l ^-C- JjaiJ c_flj£jjj 4 AjUU Vjj^ Agile ^ J>g U ^AklLudJ ^jJl <£jjuJI jj£j U SUx. 
jj^aljjllj jjxJl ^ /ajloiMl JfLi^Jl (J^lV jA J-C-jjudJ jljUl LLVjI (jA j^Un Lgjj # U jj^Ja Oc> SA-laJl j-iajill ^»Ujc.| 
/» \ \ \\ i J \ \ j^USI L-jl jjujI Liy a (Ja. ^js jj j JSuuoj l— ia-21 Ia^ U-A AGILE j BIM (jjjLi ^aLuoj # tunJl 
<-<2aji jjjuoVi 4 ^x>jj 6jliVI UjLujjLi^ AGILE j BIM j^ (jj^SI j jUll j j*^ u' u^^ # ^ j jIuJI sa* j^ajiHj 

.UjI^I jjllj CIUILLUI u^jl J i j ^ w <1 1 llt J * < A X & A k d ^lljj 


U-aJ 

.o-LU' J AGILE j\ \j BIM ^ U UjI£ Jjuj USUa . | 
a jA J AGILE J \j BIM U^ jjL*j u^fj^ <JU=- .2 

iS^ J^A J ' J ‘.!°'*‘'' J <Jj3j (JJsj ^_gJ) ^JjjLall ^^2 JjS jLi.jJl (Ja S.1i^. 4-fuii (_gJl ‘LLajiuj'JI .3 

(jJilVjj juaxjll I g UaxJ ^VaC-UUj AIjulU AijIaJ AGILE J BIM ^IaVLujI Hc. $.UJl J 

.0jliiJI (JjJaal 


: 4JUi LjUiiii 

AJjbull dlLal^iJiujVI S^jLulJI ajl J 5 (_£jLo*-JI -j*. iJjLsill iAgileJI »■—ll-mjLa-a ^Agile 1 . 'j" 1 "' ‘BIM 

4 _lo 2 j]Ij AjjjL*ill CjLujjLaJI SAj-a 2 jllj 

Agile methods;Agile practices; Collaboration;Architectural design; Project management; 

Collaborative and digital uses; Collaborative and digital practices 




Explore the 
problem 



Build the Build the 

right things thing right 



















fcjjLU! SjbV AGILE 
AGILE for project management 


implementation 

cqjprdination 

&>..<Z's"ccessful 

meetinc 


NsScrum 


B 


£-a 4-ila.c- J Jl jjaij Agile -!! SjI^VI 
^-^l ‘2001 jj!jjs J .Agile 21 jU2l fjAli* 
j22! j2lL Ij-ISj Utah J jj jjk* 17 
‘ (J-a2o tAgile ‘"'J? ^ J.' JJjLilJ (j^aLaJI 
f U3l j xj ^tal jj]| jjjkJ Ja-jaSl lljja 11 lj^^J 

dll&jJaJj "liilj ^Ljall Jc. jjj^.'il oJC.LuiAj lilij 

(J^SLj ja Agile j2j .'^ 12 j fja 
A Guide to the Project ^-Jiijil o^2' £* 
Management Body of Knowledge 

.(PMBOK® Guide 


improvement 


: Agile 21 SjUV' j' 4 ju> 2 » SjbV' j' SjbV' 


diL-aj J3I -LLjldlj <Laj]l SjLyi (ju£*j jjuuiaII jjj-uaLil jjjLajj j-i^JI ‘ - 1 7-'' ^Jllj Agile 21 SjLVI 

(JLa^Il ja-J ^fr-uJIj 1.'1 L»a~i.,iVI j 4 jil jmiVlj fj2l Jc. Agile 21 SjLyi j^JjJ .AjjIuJI Aulal jSjjjjJI Jl Ia jj^a. 

.-r,' V'j'U j akLLall ^<--1 1' (jajdl (^k jLjJ ‘ - ua Ll^. 1 jll jjji3l (jaC- jLLi. j-a 

(#.^La*3l ‘" i\ 'IL - ' j <xjjuu3I J '1 —~i...VIj <La.laJ! jluajj L ji^JI Jjlii Agile sjbVI Ui^j 

^uuuaJ k^Jl djLuiJuj juJI ^3 La! tAj^UJl L IjLuuujjaII Agile -Jl SjbVI ck*J ^uujLujVI Uj^<JI jA J-i^jeJLa 

(j-a JLJIj ciJjllj ,^^'1 ji^JI uVi ^Jj Agile Jl SjbVI ^jljulSj ff l*U jja ff UuJI j^ *ii£Luu<JI J^lojiJI 


A \^aa 4-i^.tjjj AiUa ^ jJJ L—fljUxJl ^C-Lo^Jl JuijiJI jui <LalLajlaLa 


^ J^.1 jUl ^3 ^Uall jLajJaj l^allAl j-Ada s-LiJl ^ jjjuua >lli±J Ljj^. 1$. j^. AJLxUl! ^jjLuuJI Sjllj JJJXJ 

SjjLJl AjjI jjuJl J-Ajla ^j jjulaII ^Jo JaSL^jj ^jjjuuJI L_flllAl ^Jul^. JjjjdJ L-flljJaVI ^Ja^ Jjj Ij^-^Jl £_La^. jjuUJ 
kUUJ l jui V«2 j . ajjI j^jII 0^-3 ^Agile Ul SjbVI aILulSj ^jjjuuJI ^jiiil <U!}LuJI j sij^JIj eUjllj 

jas ^Jc. ^ julSj dj 3 jll jj j^oj SjjjlILJI djl jjxjuJI <U.jjk Agile dA-i^u jj£j 4 ^jjjuuJI ajU ^i juixiLJI 

4 A_iLaj Sjj 3 jlda ^J C. ^&jIaSI CIjI jl j£j ^Jc. lUjLlajll SllxJ-a (jjill lJojlj . jJJjLg-Jl j-^lULuuJl jui SjdLuua ClllajlxJ 
AjLoO (JS j^a c_fll^Jl .(JxoxJl Uj 3 jl (JajJI ^Jc. S-Ijj AjjIjVI C-Lul^. Ajjjjj ^jj j^.LLa j-oC ^i j^aJl IU ^jJj 

.JLlS ^cjjui ^LLl jA jl jSj 



Subject to Cost, Time and Quality Risks 


Source: rtascue.com 
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33 aaoJI LjljIjI pjj 



^ic. # 4_^.jl1^-^.j aJ^LoiaIIj ^c.L^il (J-<lx1I SjLSII £rs.xx n 4Agilc ClL>g.L 

L_9lA&lj £^Lxl! ClL.LlL.! ^cIlLdl 4 ui$.!j-L UL (JaxII jj j jL^U j 4 ij\>lit 4 -vL^-^t i jL l^ il 

jl c_i^j .Agile / Scrum £* * j^-^' jL ^ jL ^ £la> 1 I uj^ u' u^' 

# ClLjluui! J£ ^JI LIajj (jAiiiill jjuLI £-g (^C'Vl t^J ^ljliV! l^ii 

Agile / Scrum <j) uj^ 9 ^ 4i£bJt ^ A^ I ul u^ ^Llt ^l jilVI I^a ^jo $.-^j 1! 4ijia u) 

^a^C. jl Ju-a! jli! £. jjuj j jjuLH ^3 l^i^lj ^ill J^LLll ^Jax ^\ jAu^a-Ul 4_>1 Lulj LL ^uiuii Lumus la 

# JuU jlil 

4jU1I 30 c> j^' u^ 6 ju^ ^ ^ Agile / Scrum -J f^j^ u' ^L-a^ l l_jUu^V ^ jLI 
jjj j^jjuo tAgile / Scrum ^IllIuAj 4Ji j±kl # J^xll $Lc.l ja ^jjjU (jl juVl^I ujijll 

J£jLj CIjLIajlII jj jJaj j 44j^LjVI 4j1axJL 4 L n jH CljLLajll 4_ll jjj ULujjSI ^ic. JjJaal J^juoJ jjjjL 
lAjj&Lj ^JJ ^ill J-QJti! (Jj3 jJjiaJj 64-LuiLjll SjLall (j-<i ^Ll UjLjJjuia (JjUjj l4-l>Ujlj *UliS JJ^I 

CljLualj-a jjjuo^j j£-<iJ 4il Agile jjajliij Cln^. n j^JjuiaII (jJjui^jll 4 iLj n # L^-ulC.^ j tl^-jjj^jj 

IU # 4 i\\1 J^L ^LLl J jIULIj jjuuLu-auitj jjjuuluuLl L aj£-Q jjLu ^I^CLuiL 4 i\ u^qMI ^aJuu^ajll 
SjJj^a3 djjal 4 l~x\ j ^JU£]| ^jjjulaII jja^j) 4Jjj]a Sjll3 [JaJa^Jl ^ljjl j^ jjjjt <■. iLj 

.(jijsai) 


U^cUjV) isJLU) 

4uu5 Cl)li CIjL.j's a\ (Jj^al jIaIIj j£ja1I ajLuuII (jjjla (jc. (JjaxII $.Lajl jA ^uuujVI <* \l 

j-Lll cJj^xll 4 jjjj EIR J^jLI clULiuI ^i j!)Lk j-a ^jjII 4-i ^aLuj U IUj 

# ^jjjula 1I j .a 6j^Jba 4i^.j^ ^3 4_ilc. Uj^L-lxIill $.LI jl 4lia3l j^j LxjVI 

Jjjxlill j^uuoJ agilc ^cALLa # jJjialill (j-a U-ialL (J^.1 jm ^i jlj CiA JlalJl JJJXJJ L_li^.jlil 

(j^ 6jSj-<a 4i^.jm ^3 JSLUII LlljJj Jjuull I jllc. J^uuoJ ^aJjllj Jjmxil 4jjuiLlill SJ4 a 1I ^lLal 

# ^jjjula 1I J^.lj-a 

jl jaimlLujl 6 jjj^uul ^ll jjc. jJjujI j-a t^uilaliL UjI jli ^lc. JLuCLu^U 4-^iLa UjL^uajJ ^jLl 

.cloud J^L jm Lj-laua ^ajL J^jij j-Ll! 4jJJ j-a ^Jjlt LjLuj jj^aSVI 4 jL jll SAaII 

Sjli j!iU. ^uajJ J^LIj Lui jjjjiauilj ^4j^uiL jjajlxil) jn^j'l Jaxj jl C_lau 

# ^ j jjulaII 

^iaa-aj J^il ^c.-itj 4jjuj\-L<il 4 jjj1I jj3jj jjjuuuaU j j^l ^gic. ^jjLLll ^Lj ^i ^Luc.VI 

# JjjlII jLajj J>l (Ja 4ilill 

L- JaUlill 6-iljSl jJJj jJjialill (JJj3 ^jl CjU jlxuil Ju-aljli IJJjLj 4-ic.li (Jjiall jjSI 

.4-^-jl 

# ^jjlil ^ jqJJjll (juLauil JUxILuj^U 4-^iL-all UjL^ui Jjll 
Ijjj^J jl j^-lklLuuilj jjjjiauilj Slc. jll ^^ic. \\\ # ^IjlLula 1I jJjiali! j'Njui Agile ^aLL 

# ^IjLI ^gic. 4lijL Sj jliJ ^gic. ialiail ^^ic. jjj^li 
agile j jxj Ai^il ^j-cu-aiilj ^giiil (JjiiL juLLulaI! ^LLaV! 

# 4_LujLj! -4JjjjUall JJ^. JLcV! juaLaj j3-^^JaLull 

.^jLvil 4-iili cUdl (jj3 j-<i (jlnjli UjUiAj^alilj UjlL-al jaIIj CljLiii! JjJaSl jl 
laSj 4 ^jLj iaJjJaJj ^ 64_ic.L JJ^I ^JU-aJ 4uJalL UjIjj3 (JaxI! (j^U^ ^^lu^ 

.Liil 
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5) Release 




Agile 

Development 




( AgileJ' SjbVI) 

:t$i* uiuSfl <> jl tyL+jlS 

Cl^Vl2k^Sl ^3 AjjuiJJ jjj^a jJl 

L-Ux^L iaSI iic-j jj^AjSI j*jj Jl Sac.VI JlLd 
jjsVI Cjjj^j ijjjlSI j^lj^ j£ ^3 (jjj^s^SIj 
jk-saLiO <jlj iljfiVI ^ ^ j djlix^Sl dljj^j 

^aj^IujVI 4 jS**S 1 ^i jjjJ jjLl 
AjL^UjujVI Ac* Jju^J A^ad^Jl ^ajju O'O 

# juixil djSjilaS 

J j Sjj^Jl jjjud^jj Aj^ljjyi SiUj 

^aJjJl Aai^. Ld jA 

dj|jia c-LijS ^jLjudSIj OdLiSI AjjudsLjjSI SjiiSI ^jSaxj 

_Sjjjj^ AjjuiLjj 

dj|jj3 6ij| jSl ^-LjjVI J ULiudJ iSliSl (jxi wSl 

4 JjldillJ JijSl jLdC.1 jlj£j 6^^-Laj Us) jUaJjVI 

jjc* jjjaua <■ I A LLn ^ JJC JjituuaJ JI-aCI 

^aJLx3 jjc) AjjjjjJa JJC CuLSja. 4(JjjjjJa 
t( z r.A \ l_jjjc-) Aj^LIjI l_jjjc idjlix^llj jjsjli 
_^lSI ^djlix^JIj iljaVl <Ljilj^- 

^jMsaijA jjjij ^ ^ jSL (Agile -Jt 0' J V') u' S-^ 

^JbLuu ^l ljI jjSflj djLujjbu^Sl j^ jjj^tSl JauL 
• JIa AjjLluijI j cAjujuj ^Aioiuy AJouuVI 

# (jAxSl AJJJ jjjudjd ■ 

# ( jjJ^LjiJlj (jAxSI diliuLc.) ^judajJI (jxixSI ^S-La jjjudjd ■ 

(jiSl ^jjjuuUl jl jjSLxiSl jj^uu^a^Jl L_fljC JljS # ^ui£Sl ^’SyjVI (j* VdJ S*1 ^.Ij dLaj ^aS-Sajj ^S-JjVI ■ 

^ljiSl ^3 6jJjSaj ^j ^jjjudj jj jiajxiS SJdJjuij SikLy-J jj£| LjyL jjSjju (jiAxSl ajjjlaj ^aJ 

.U^iSI ^i 4 xjLudj ^jj j 

S^LjlJaSI dlljLguillj L-JAIjaSI <_Jji (j-d jj3) ^audaj (jxdC Jjjfi) ^C>S x^ll (jxixSl ^a-SaJ (jjjJall ■ 

# djj£ujudJl j^j jjjudauJl djLc>jjjuLdj j^jaJl 

.(BIM) S-SaaJl (JSSj djLjjii L-Ll5aJj 

4jjj S n^xn l—Ua> ^jjSI Ajjii ^LLa li^ J A^ijjll ASajuuVI j£ Ajj^jll Juil jaJI d iSjVql c_QjSajJ 

^jjjSl K il'N A 

# 4l*Uil A-iaLjjVI ^jljjuaJl 

# 6jjSaJu djLjjjj ^ljlkjjujl £-A i ^jjjSl Juc fiJ)jaJl *Lu 
# <jl_ljuaSl (jSudC>l C_uJL£jj (j>ij J^aia. 

# j jflVl S-0 jjjuudiS A^jaJl lI uajil ^jAUu (jjjSaJ 

# AijJtUdSl ^3 jSuUUjujVI 

# jLSjjVIj ^ljjVI jj>diu 

disi (jjjjuj j ^JJ L yfLaJ ^aJjSl ^ij 6 jja jaJlSI L_UaUj AjSLLudll 

# jjjjjSl AjjLaui 

Al (JjjjS (_£jl j jja.1 (J1 jl>JJ jujI ^aJJ Cjja. 6 lJuulSI Uj! jjaJ -SaJjudJJ ^3 AiLja^iJl AuuaJl ^j^i^ ^jSayj 

# jjAxSS jl j^xSS AjjudjSSj Ailuda-c A^ j3 ^ | 
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Design J 

| Timesaving = Overlapping pei 

r 

riod - Rework period 

◄ BIM 

Prelimino 

Informatii 

1 

j ^ ; j 

iry, Intermediatel Final 

on* Information 1 Information 

*±. 

^ Construction | 

^ Rework ^ 

r 

/ 


^ ^ More Integrated Q Overlapped Interval ^ More Liability ► ^ 


Figure 1: The role of BIM in the mechanism of activity overlapping. Source: Own elaborations. 


Agile - 5 ' 


uj& JS, jLouJl jjaxj tuaj 4 jI VI jjfL L* s^lc- Agile ^ 4ijjUI ls jj^ ^ 

jl£ LoC LaLaJ 1 ilja-x ^l^jll ^lJJaII jjfL ^ J’ ^(J^LJ^l JLoAI jl^J tdulj ^jluaJ ^cjjL L-JJtu^all Cja 

. Jj^aVI Ujj^aLa 

(jjjill f-1 jJaC»I u' 1 j lil cSjUtua jj£j L* S jLc. Ajujjudll (jjilU ^lc (Jj^U^I (j jSL j)l L-lau 

&L^J ^LjjVL IjJJtuudJj Ij^ jj j)| L-l^J LdS .UjVU-UI Cja LcJ-ILq Lcj^^ AjILlII UjIjL^uJI (Jji (j* 

SjUk^ll Agile ^ 

BEP Ul ^ajjll -llili Lixk JJjiaJ j-a ^V ^Jjll LjljUd AgNe Ul 6jbVI (JjjL^llj 
l^° l^ uj% 4^ (BIM Execution Plan :BEP ) 

.(BIM usesjdesign the BIM process; develop the BIM plan) 
j£jJ .*jUl BXP LS^ ^'j' l5.^jJjulaHj j^aLl BXP J^J 1-iM $.jjll Jalij -li-lxll tjlL& 
l_sj11j C')\ jlWb j ljUjLjII -lj-lajj c^jjjuuJI (JJji ^glx-Luil A^-IajII jl jJ) -li-l^j ^^lc Silc BXP S-^l 
LjLi-<Jlll CjLjIjJj £.Lj1Ij ^lAj^ajll LjUljJ (JJJ LjU jlauill (J-iUjj C^lLtuJl j <BIM ^Ub 
Agile Ul SjbV' f'^LAj design and construction data and operations data 

LjjL-lxjll <JjjUl (jji^jj Jalilll ^aJbl ^lc Jj£Jjll j£uiJ 


:Agile BIM 4^ JjLLail Ja«j jSjj Ucj 

^.allj jjxuajll (jj^jujj ^Jjui (JulC. (jc 6jLc> (JjbutuJl ^aJuu^ajll \ Q 

BIM L^jljL^Ll Ajiii^Jl AjLJjiall jl cSjJuuaS A-ildj SjjS (J-xiat-Sl (jjjij j^ixll ^jlVnj ^Luudll \ (jj-<i Q 

jjjjljII AjL^JjuoVL (_5jldljUll L^jjL^. ^uuudJj c^aJAj^ajll jJjiaJ jjLl (j^ jjialll 

^LaVI ^Jj ^jJjulaII cjljj^-jl Aj ^Uill jSuiJj ^JA^JI Aj ^ali Li jLgial \ L_flLLud Q 


62 





















improved understanding and implementation of project requirements 


improved communication and cooperation between project stakeholders 


improved team and project effectiveness 


reducing omissions and reworks 


reducing project time and cost 


BIM 


Agile 


AgileJI SjtJVI j (ju iliUI 


^jujj ulillj UjLajjudjll (j^ ^LjL LLjjui I lx L»Q jil |^jj!I AgilC Jl SjLV! 3A 1 laJ C. jli JLLa 

Jx.Ljj^a JIjj V ^JjjJ^lV! -IjjjJ Mc. jJaa Aiijj clF* C!jIjjjxjIIj c^iAj^ajll Jj^aljJJ .BIIVI JiH! 

JaLljII 4jfLaJ V A mala^ ^JjjjllVt AjjjII 6^^jjjjS1VI AjjjII JJC. Jj^aljjll 4 ^ vValt AuJajAll JjJa Ajillc- AEC 
Agile Jl ^.j jLuLixiII Sjb) jj£1uj ^jjLiLUI SjbV jjj£JVI -iijjII L5 -1c' l-jIxjIIj ^LuVl bL^-iSI ^ 

JjIjjjuiaII ulJjJJj <JjudJJj]| djljlajyi 3^L ^JjLuuiH (JJJuIaI ^alc. <j£judJ ^JjLuJlll OjLJ ^f^J .SjJJ^ SJli Cllb 
^lc. ^jjLiuill Sjbj j£jii liuiA ^jLujjII c jjfL LiHc. 3U- Uiajj Lujjud ^jjLLill ^jJa jj jjj.\jVtH 

# A-lllc. S-ija. Clb djLaUl ^aJ-Ujj 4 -^jLuuij ^31 ^UjJAJ 4 J*Sjuu& 1 I JJjuialll 

<jj Common Data Environment ^jiiJ' ^UUJI ^jjUaJI $jbj J Agile jj'-*J' 

UjJ' Scrum J ^ j^J BIM J- ^lal' published and Archived ‘Shared ‘(WIP ) j^ 
^9 ^lkLuuill BIM Cj* (CDE) CjujjjVI AjjJaljliSVt C-iLualAll jj^MtJ L— itjb» 11 Ax^ajl ^bi-la-Jjuuill 

jj£jjII Scrum ^ jj£jLuui]| jMI ujLcill jjj ^ma-ll u^j L*£ .^jlVtMlj UjLLuII J^Ljj jjLljII 

UjULLI J£l Aj ^juaju -la.lj ^jjbi C_aL 3LU1JJ £ui UjjjjjVI JJC- Ajj£jj LuaJm jjc. (JjLCill (-5^ 

BIM CDE £* Scrum ^ (bbLI J^laxII LLl£ll a£jLLLI u^j .BIM ^ (BCF j IFC) 

^lc. AialJ^ll j 6jljill Jalij ^9 SjjLLLI ^lc. Ijjli jjfLj -lill JjllL ^9 A-iIajlSI SjLnMl ilHL Jjmxll ^uuudJ Lua 

# l-lia. £jJajll "Lslj^J t^Laaauuallj SA wMt UjLijLlJI 


S 5* S 0 o 

UjI VnMt jjjLj SjLV JjLa.1 UjLauijjll jjjLj 4 \a jjjjjUa! USj JaxII Cj'jUal ^.1 ja (Scrum) f 
4jj^j AAljJa L^jj£j jliaj o^A ‘ “'' J' jJjJaj 4_i^jj'jjuul ,(^j'jJaUal) ^Jj' jjj (jjl jij Jajj jj 4jlj jjJj 

alb # Ljjula -i-iaui <—iub 3iiaL Ja.1 j>i S-ia.1 j S-ia.jS t jjjjLMt Jjji J-<i*j c*t ( holistic) j-aJoJ 

Jj jjjiui ^jl jjjLj A-iIaC. ^9 Jjudluiill ^lc. Aajju 31 II Aj-llHlll 4-Sjjlall jC. Ll£ li^Lil.1 c MlVt Aijjiall 

# L&t,Wn j 
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33 jjaJI LjljIjI pju 


(jjjill ^.1 Jj ^lc. ^jujj j t^uudijj <juij (jjjill Sjjj£ cIjUjI^I IgJi Aijjiall CIj! jj^ (j^ 

UlL^a # ^C-ijl^Jl idujUVI) (JC- (Jlu^ajVI (JJjia (JC- ClllUJl (Jj^aljllll (j^jia (JC- jl jl£-Ul jjdij ^C-Lo^ 

4 jaflt x js \\ J^L^. (j^j jl l g ^j 4-LajJl djUliill ^ljll (JJjill fi xuaC. I J4J Jxualjlll ^lc. ^uJalj jj^jj 

lgi£J d)L^uijj]| djLijjj jJjJaJ ^.j UjJjiaJ ^J ^jiLJl iijjia # ^jjjuuJI L_1jI j^. £jj*y JalJLjJajVI ^glc. 

/fiJuJlC dj^l 'v ^ ^3 iijjJail dU (JLaxJjujI UiU. ^JJ J g JC. UUj A Luaixa 


^£jLc.J JJJXJ (JjXjjaJjudJ ^^Uxil jli ^'JJjuLg (J^U. AjI l^sljjc.1 jA ^ajfLud 4 ^ jj| JJjuoV ^uudLudl IAlo USIjAj 

Aj jjjj Aijkj ^ij^uudJ L^IU iU^ ^ j ^ AjlSjHaII jjc> L lAj^jll jlj t^ Tf <aija clAjlkL" ^^uuudJ La Uilc.) ^jLlkLj 

# 4 j^jjjj 4 ilajiaJLJ jl 



Agile Scrum main points 

• Scrum daily board for monitoring the process 

• Emphasizes on the team collaboration (daily Scrum 
team meetings, involving all the stakeholders in Sprint 
meetings) 

• Involving the client/costumer in the process (sharing 
the process with them and considering their feedback) 


BIM project using Common Data Environment 

• An online platform for the collaboration , structuring 
and exchanging the data 

• Emphasizes on team collaboration by centralizing 
the information (BFC files, CDE central database) 

• Involving the client/costumer in the process 
(client/employer shared as one of the four CDE areas) 

• A board or platfrom to monitor the process. 

strcuture and exchnage data 

• Improved collaboration with stakeholders and 
within th etam itself 

• Central environmnet in which the BFC files, the 
four defined CDE areas and the Scumdaily monitoring 
process can take place 


Figure 17. Extracting the common concepts of the Agile Scrum method and BIM project using CDE for 
collaboration. Drafted by the Author. 
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4 uLudj a 

Ajj>- 


Ld ^ll S Jjll S J^aJ ^alc« l£ ^jLgJ 

jj£i j cUaal jj£il ^jJaAj ^Lali ^jJaAj ^j ol Vqq^ 
4-^.AaJ ^aJlc. ^3 jjLaLL^* (SjLljui j 4-llc.li 

aA\ Jj^aj La Aij*u<ii Ajc. jll LlIAj ^Lbll djLdjLiud 
IjjLuiai 4 x>*n i JLouj t^jujljll ^ILlII Ila «^Ijj 
^ lc. IjSjii j6 IjJ^Jj -lau ^a£j t AjjJaLiil <luJl 

jJJLj^a $. j^£ LLg&Luj ^Sj iLLl^l LLa!A-^.l (J Aa 
< S jj,^'N*^UI iudjlHiil ^3 ^j.vij^j 








;4j uil jjC-VI <>» Jj V £&lj 

jP \±ju Vji ULaji jjj-oJ) Ujj^uiI t^Lat qa UIaj ^) ljL^UI) jA La cLL-a 

djLjLui 4 'N, Wl\ ^Lll ^ \x x>\) jc. Aj jjjLV <^-5jl ^C. j (J^juJ j cAilj J 1 jl un l) jj£l BIM jLua 

JjjLj SjfLal! , ^Jc. S-li^. AjjoiIj A- 1 aV) j^-4 ^J LjjJaj jj£1 j^ilj ^s-LjII 

^aOjll AiLj JjuLI ^jljujJ 6Aj-iji djl£j^-j <1 jJ) djLuujjui jiaxJj 4u^aLJlj A-1 aj£^J) ^jLMl Lj) jLd ^3 L—ll£ juoJ 

4jVqM) BIM ^JI Lj)jcL AiLtlD Aijx^J) jjuIj ^J) AiLjaVL ^Ajjiajll 4 _iLj1I ja 4jjDI BIM 

•JLi ^jjII 0>il jj ^jLlj ^JI SjjS-IaII CljLill dl^_all ij tA-i^djjll J 

Revit - Naviswork - Tekla - Primavera 

£j| jll ^xjII ^JI cLuVl ^MiLll j-<l 1I j* "LLl£ 4-uijll ^jLu ^JI sijLD dil jjUI jjLaJ j^ lILa j 


..j^ 1 


LlII 


# Liljx^ ^jjUI jD ji6 LL^ (jjljl^l l^*JI l!L-<* ^i aJjIs 4-pji c!jVjU^ 

# Ll ja. jl LK Ajjjjll dU ^ldkjjuL ^JjLLll jiaxjl ^1*3 jUil U 
# U JJC. jjJ -Lis Ajjjjll fiU JJJJ C1)1 £jjL 1 jj^Ja 

jill L_JjUj1I jjUj Aix-kuall ^Jc. 4^lill ^LlII LLuUj lilL JjSI SJ>jLII (JjSj jl ^.Wn lil 

# jijlLl £ jda ^3 Jjjill 


:Lia]Ic AjIxa!) ^ 


AjLJuua ^UjI (ja Ajjiillj A-iC.LLuall CljUjjudll ^Lil jm j£mjj j 1 g »»iq i jjajij S jALLa ^jjII 4 J 1 Vi jLjj LaILc. 

BIM ^-i^LiVI CIjLIajlII ^3 jjudsll C LlL£j jialiaJl ja CjI jlLa JSjlL CljUjjudll fiU ,IjVi»iVi il iLgjua juil »M1 


; Au^luu ^ujJ) Sja-L <JjfLuai Jllij 4 uaA| joSSH S^uiaJ) ,>ja-U) JtLa ^gjj 



j-^aik 6 jj^-aull jjunH JjLulaII c-Liill CIjI jjm ^&l jua 
^jjll j-L 6jijJ La IUj tc-Ljll 4 jLc. £Jjjudj L ojKMi 
cAj^.Aaj CIuj jjmaJC j£ jc. CIjL jLtm jduJaJjll (JjLjD 


JjuuiCI flLJI . | 

Modular construction & prefab 



Aiilill C_fljj]aj ^LLVI 4JU. ^Jaiu <L.LD CIjLjLluiII 
4.j.Lc (jjuuJaliJ ^uuuij Lm LdJdiD SLa. (JAa ^Jc. jLjLujVIj 
JLI jLjjjuj) ^Jc. Jjuua^il Li j^Lll CIjI jIWlII J£ jinll 
# jaiLuuIIj (jmL-ll 4-uJaj^ 4 ■njVij 
CjLjLH j^j 1 <1 # ntix> 4 j£jaSI ^JaH ^jxiVi ^aJj (jl jL<iJ il 
t^u^Ml 4ijjuu jlj-la. jl djLjaji jm t^ijmill ^3 S-lauill 
LjjL^I ^uuoAj^-AJ <J^LJI djl-lx_D l_jjSjj j£-jj iMV£ 
aL^J 4 jljjjuj djUaLiud jjg Vi j 4-ia-uuall Clj|-li-L<ullj c-Lj^£ilj 

4.1L. ^jjj Lud MjJaj'l 4 -y WiMl djLjLuill ^Jc. c-Lj djl-liAduill 
fcjjAj ILj tLjLnjmlj LjLudj) ^C.LL j dLujLLj (^L c-Lj 
jc. LuHLI 4il£ll j ^-^jLuayi djVL. jijjj c-1-Li.VI lIIL 
I Aia. jLjjjuo) ^3 ^L cMl£ c Ai3. 4 4 1) £ jjuj 
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$.LjujVI Clujluj jjjuUj ^CuLajLmil jui <1 jIa ^ 3*1» j (ji j£uUj £uuij ^ILuua^ «$.Lju)VI C1jjjjjI» ^iLuua^ 

^LVniu CjIjIjjII J-Ljj ^ic S J-L jj£j ^lilj ^lLLualLil ^.IjjujVI J-a i-C. jjuJ A-IjI VmII A£jjuil ^ij jLuaikL 
jl j£uu (^lil Sj^-^-VI j-a -1} j-Llj ^CuL^jLil 4 J jJaVI ^CjljLijuil ^CjLLujj^jj]| (JL<i t4_L<uJauil jLxuuiLuj'VI Sj^-^.1 
Vil j^-lLLuu<il ^jIu (jill (^£ill (JjJuil ^.LjuiVI CLijjjjI CljLajjIaj juij t^LuuiVI CLijjjjIj <LualLd 1 g jj£j 

# Aj£ill (juLIj 6 $.I^j!jU iijlill Sj^-^.Vl AjLjjLj (j^ tillL£j ^ul jmaL (JjjaIL 

4u£ill Lj^lil <^jij 4u£ill Sjlj^il ^I-LLjjujI (Jjjlsj 

(^jjj^ll L^jljj£lil UjI£J jj (j£.jli (jl Ljj^. 4s.Lu 1I jLau> 
^ ^ Samsung j Google j Apple Jl 4£LuLI 

^ajU (jl ^ijJuil jui 4il£i jj£l cJuLil ^UuuaJ jl (juuJaJ (Jjjuil 

(JjJa^Jj ijJuuU-sa il! J*c. jjjjljj Liajl IoT ^LLVI UjjjjjI 
UjLLj jljj^aL J-aVI (jLLj Lijjc- IoT \& ^^lil Ll jaII 

^Jj^al ijjjJajLLl jl (jjjjjLl jl (Juutil (jijj Jl BIM 

(JlL LuL^uuil UjLjjialil (JjJaSJ ii j^uuo jj£I 4 ^ j ^j^u^alil 

ABB Switch Range Configurator ■ 
Rexel Wholesale Connector ■ 



AjLLujL O JjujLlq p. 


1 !Uju^a 


Sl! 


Jj^J j£xu 4 Ajj-liil UjLLjII (JjjaL 
£3ju ^gil SjjuLu l^ijuuaJj j£uiJ ^^ullj 4 jjai S jALiil CjULlH 


:j>Ui fcStjlt .3 

irtual reality &Augmented reality 



j jxuil £§ljll jj^-ia jc- (JjlUL Ljj£ 4 ^uJaLil ^Ltil 

# L_Jj£jlil ^liai VR & AR C-acluJajilj 

AjljujIj jLuVl 4-U^ ^LLu juaLai tii ^jjj (jill 4 ^guJal jliVI £-5!jJl 

ajUIS l_juuLi^ 4 Oculus Rift JL cil jLkj j!>Lk j* (JLkil 

.JuajlSI Jl ^jjjuuil A-i^jjiil jjajjxil ^Jjii 


j!iLk ju A-uJal jj^VI jju^il ^iljll (jill 4 jjxuil ^SIjll 

j cs ^'j 6 J^i' Microsoft HoloLens 

juil ^ UjLuajLtlil jLlkl ^.lj2kV jl ujjj-Ij dbt£ l-la. 


(jjjjj ^u3 j!iLk jui jxj jc ajLyi CljLjl£uil L-IaJl 

Jl jj V li^ j 4c-jii£uil juikj j-UI AR cIjI jLSaj 

UjL^lllxil jj£3 LLc j£lj 4 jjjjj£il 4-uuiiL LiL. 
^.^uuj J£ jli 4 4 )>^ll UjLLiL LjliL ^.Lil ^jjLuu* 

i-ujVt Cl-uil 4u juuail 4-u£il Cul jjialil jl 4 j£uu<i 

4-xjIjII CuLjjLlil ju jjjuil jj^.jl IjLj 4 2018 ^Lc 

JL^ll IL ^ 
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jj£| ^Ojulj]| (JarV) CIjIjUj jui 4_)jHan Uj 4uual_^.j -AjljI ^Ojulj jj^ui (J^ jjfL U’ BIM ^^ll ^Aj-ajI (j£*oJ 

4n^j 4ijj.Lj 4udl^^jjuol ^jj j| A-Uj jjuj 4^qj3 
JjUJLq j3jJ ^^jll .BIIVI 0^1 J^ (JjjJojaj jjjjjLlj jjx u^all jjj jjUjII jui JualLugJ ^jll Cl)l£jjudll j^ ^j^xll tilljA 

jjjjjLLaj ^lijl AjSUSI ^cILLlII Uj)ULij cilli Uj 4 BIM jj^LLlS ^jjII S^j^JI l_jj£jj 1I AuujAiA 

^ijAjll (J^L (j<a ajjulLija ClA^J uIaII L-jUa j£uaJ ; UjUjIx^II dUb jjJn^J 

[(jAllaJ UjlLnlajll &A& 4llUl juaj 

MEPcontent Rexel Wholesaler 
Stabicad for Revit and Syntess ERP software J'j 

£A %100 (J^ LjjIIxaII jj^aLlxJl jlj UjjjjJa jju ^1 (J^jlII jljii (Jl UjIj^VI (JjaI AjuI jll UjIjaaaII (j-a 

# ?rb juljII / fli OoVLjj-H UjL^UaII 




Scrvcrs and VMs 


Oo, 


Inlernet Colud 


Wircless Access Point 
Kadio Towcr 



dAQjjjaj l]^LL jua ^Lnll ^JI 4 ILiIaII 4jL^uui 1I ^l JlLjjujI 

Auudij C—jjll j^udJ l—LJ^ 4 (Jjul^ulII L_fljl^ll ( 3 -U 

j-a ^LjjIIj ^nuuajll 4jUxl ^lxill Uj 3jll UjULn SAkLoui 

4 jjlajj U (J^ # 4 qV^ ^ ^ilj^a ^3 jjallUud juaL^uudl (Jj3 

# UjjjjjVU (jLuall jA Ua 

Ija JU ILl j Vli« Trimble Connect 

AjUuudll ^3 jjLxjll $.1£jjuA] j^uiJ LlIJ^k ^uudLudVI ^Lajll 
j^udJ # ^jLudjll (^ll V juuaj ^JuLxuajll 4_Ujua jua UAj 
4_L^all UjIA UjLajlxuLll (Jjj^ajll jjjudAl^ a \\ 

^jlll jli ijJJ^ll jJjia jCr 4-llUJl UjUjIxulII j 

Microsoft j c^' ‘-sj'-^'j 

a£jLL« j£«j t AiajUl ai^jj HoloLens 
jjjliiill j jc .1 jS^jj i ^g-jjxiH jq .judj BIM 

# jULlII jjLull (Jj^judlll 4-Cr JjudJ ^g-jJUlH £3 jui jjjlij (j-<i 

3 D jjjllb jtuUijilUt ja*. ji BIM .6 

: jt>i= jjjj JjtjjUall j>t lV,.. ,b 

^Ac- ^juuAI liA (jjian 4^)01 £3 jui (^-2 -^LljVI (^JuL jjjI £lj^.l jJjla jc- -^Lj S^c. j* 4 j1 ~s k u s-Ludjl j£un 

# Cj? L m 'I j-al 4ij3-lll jLuVl 4 jjuL jLuVl 

junl (jjdLudU djLLnll &A& ^alulkjjudl j^AJ 

t JliJI J& Revit BIM 
juaLk (JfLudJ LjU IAa jjSjjudj 

jl 4 L^_j 3 C- lll xAl OjLc. j JjuulII 

^jjjuLlII CIjIj j£ui JjjLs 4 Ijla^s jfL ^l 
jjjllL ^juulII 4_ij£jj jxj ^LjJj 

CS^'j 

4 £.Ljll ^J jLuIuil Aj| jlL JljudJ ^ihl K tl 1 

BIM ^ALlj ^jjiill Sjc .1 jll Li^jljj^iill 

Aijj 
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33 66AJI LljIjI pju 



^Ua9 j!iLL j* JulSjuia ^UjVI IU jAJj 6^a-lLLaiA 


u< 




jUIUjaI] 1^3 j 


C HMU 


]| j* -1) jU! C Qjj£*) jVI j£-<J 


SjjjjJa V 4 jI ^-Llj U* j-a*]! jjJC -jj ^Ull Cl)l j^VI jULL. 1 4jjaj ^UUSl! I jxjUa ^UISj Una* 6 L_)j£jj]| 
A qKMIj Ajc- jjII Cln^. 4 jjuoLlUI CIjI qjjWiSI jUS£.! jlUVU LajI j 6LjU-laJI j* SA Wx> djliLjj jjui-lajjaiA]| ^al jjIV 

# AjU.U.j ^VUxill CIjLjC. J £A L-Utiljjj LaJ U JJC-j 

LgjjUaj Ig-alg-A L-JjuoUj ^l djlijjiaj]l U ja> ^UjjI !ilU C-JJjUVI <■ ? n£jJ L_i jjuoJ ^JjjU^ jliUU 4 JUUI jjJjud 

# <L<iC. j* Aj 3 ^g^J JJ ^JI dij]| ^9 <£l jjjuoI £.UlS! ^ilaJjuoJ <JI U£ 6Aj1ax1] S^juuajUl <al£j]| L-JjuoLjj <jiSl jajJU j 

jjjujAI^UI ^Ujj ^USUj iA 9 x>St lSjIj-n^jjSI c_ijUaj jo* Jjj£]| ^Ski ^iJI (» jUI L'y^ U'jjjj) USLjA c jjL! 4_i^.U 

Sjaa ^Wuha" jUUj jlall£>^ jU.ij-U 6Lj|j^V! Jj Ujj^sajll Ajj 1£-U ^^JJ j^U jj jULL^il ^UuJa jUajj 

# (JjJa3l <J£juoJ I g Ur^ e_jjLuo) L-JjuoI jj ^jSl LjljU^t jUlkl ^i Ajjj^aj UUaJ £jujj! 


■ Lul) Jji^ BIM .8 
(environmentally-friendly BIM) 



j-d ^iiSI djUjix^iSI J£ ^■LjajII UjAaj j 4 'n, wJI AiUI ^Ic. LuoLuol ^USli L^jV ^a jjll a <ul«o $.Uj]| lLjUjLl^ a 

a jjIUq lUja. ^^^^ioUj JaU jjojjaUI ^UlUI SUa. Sjlia j^Uj ^.UUI a iL&c. 4£1 ^jjouUI LjlaUa]| L^ I^jLuj 

^jia. jl 4 Aj£-LLUI Aj^UII jpd jjjud 4 dJJxILq ^Ujj jpd ^jjjuLUI AjjJaUUl A LiUl j jljlLaj 6 ^9l£j Aja. jj jjjLaj 

# 1^1 ^jjjuLUI A^. j-UI AjjLuojuj jUl jl AjjI£jui]| A-^jjjudll SLili ^u-a9Uj 4 A-LgALIIj AjcUUVI 4jUj]| jua 

A-Ujj Ua U^L^ j* ^jjjU]! jLaJl ljSj jj9jj ^IL L$£ 4<aUa]| ^UVuJ ^a Uli£ jiS£! BIIVI j^ ^UjUII ^jUUI -laj liS 
Ljaj]| ^9 6 jAU. jj£j] Ia jJjLaajj 1^1 UaUaLjll ^aJJ 6 6 j&U LjULUj! jj A. jLaj Ua j£] jjl£ jja. j* ^jLiVlll 

jui Jjj£]| JjSjj j£uaJ SjjLjM lWIJ-U! L5^J .6 jjaJl Aj]Ic. (JjxjuL) <U.jui jAjJaJ Ula 6 jjuoUUI ^l-laUajU L_JjuoLL<UI 

^lUludU jjJj£]| -lLud£l ^jU LjUUlJj!j 6AiUa]| L JJl£2 
Uiajl ^USaVI jLL Uuj tAjjuoUUI jIjUIj ^UlUI 
LjUjjudll AjU U-axlS <JU-a jAj 6 (jjjlUI jUaliiVt 

<LUj^ ^i l ^qjjWs j£-aj ^iSll .BAM ^jjU 

jl ^jjj jUuJa] 6 ^jjj , UUj ^]| ^JAj^aj]) 

# 6jUdUj y (JSL fijJjLS SUc.1 


printing) ^VI Apbfa]) .9 



UUUa] ^ISI! 6 Ajjilill ^IlUISjujU # ^uLaUUl ^UlSI ^9 $.Uj]| ^UaS ^9 I jjj£ UUl) 3D U.Ula]| U^.jljj£j <■** iVU 
^ljU (j£judJ UjL<a jjl Ac.LUa ^alS 6** n^. 6^uJaj-<i j£ Vln AjIUUI jjJJaJ jjill jjjuojj^ Ul jjLaj]] A Ij x tj lLjjjcI 
-laJl 1 jjuii JJ^9 lL9j ^i AjUlI] ^jjS^ ^Uj jj^aUc ^UudjV ^jjj£ Ajj1£Uj U^.jl jj£j]| ^LLSlS .2017 (U-C ^i ^UuV! 
^Ic. UjljV! Ajj!)1j ljU j£-a jj£joJ !jLU^ Ajj9U! A_ia9j]| 6 j^j^-Vlj jISLU! ljUUj jjJaaj 6^ljU! U9 j^ ^j-iV! 

^UjVi A£.lJa]l (ji MEP content 
jud jj^j Ui 6<aJlSU>a (j^A 3 BIM AjUc. ^9 6. jU 

jl AijU^ ^9 a£jUU1I Ajljjjuo ^iUj ^jLk-alS U^U. 
66 j^UJI j-U!j ^-iL-alSit ljUjLc ^UjI jl ^U ^uud9LU 

2018 ^i ul]i jua Asul ^gll LJjjJalS Ua.jljj£isl! 6U 
# AjljUUI jaLudj L^jI ^£ jUl j^j 6 

;4jc.LUa ljLS ^Llq UjV J^-^ 

https ://youtu.be/GUdnrtnjT5Q 


































:4D-5D-6D-7D BIM .10 


JjVl cjIS jiill 2018 ^ ^ j^j I^a jt jjc. .3D-BIM Jl U jjiij cjjjUJ ^l jLJ' 

.6D-BIM j 5D‘4D j^ J*iiL c^^ii 
VICO JjJaj duiLuAj Aiii^j ^j (jill 4s.LiJi ^^.Lijil Jj^ii j^jl JjIajII jc- cj^iaiij 4 4D-BIM 4-SU ^ 
s jj^ 0jbl) 6D-BIM & (AilSsll s->L^) 5D-BIM uji £*j .Autodesk Navisworks -software 

# jj£VI ^JjLLJJ JJ^I AiLjaui 4uuj3 ^.Vinn (dLijJI 

jVI ^jj ^A-iJujljiil ^iAj^aiill jjjLi-a ^JI AiLjaVLj ^ Jj-Jlj i qjll^JI 43D-BIM (3^1 (jjj>^Lk. 4D - 5D ^ 

jjmVlg a \\ IU ^uuuJj 4BIM £JjLuLa ^9 4-jjuuaJlj 5 jjI jaJl juajluuaaJl j AjjlumuJl JuuaAl^Jl jlLa (jjuualij jjuuJaj 

(JUaJI J& ^^uujLujI J£u1j 6D-BIM j^j^ 46j£aui 4 -La.jua ^uaj^ajJl cAlil£j ^Jc. jjaui jl jS JJ jj c Aij*-AJ 

# 6jSjlc 4-La.jui ^3 JuJllLuNlj ^jLiuuall UjLjLij AiljJal ^aJJ <2Ij'N (jjjlaJl 
^3 jj£jLouJJ ^uumJ 4** Ij'N 44 Lar un 4-La.jui ^3 ^jjjuuJI Sjbj A-JmC. ^2 $.IjAaJI Jj 2 jui ^S iun^D-BIM Lol 
jLtaJjuJlj AjjJJauJl ^jLiuuall jjl.la. 4 jmaLlxU A-uall djl-9uual jaSI j 4C1jLjLiJI (Jjuual jjj^Jj ^I jjjjjuAj AjLaxII 
jui LjaJl juuiaj Jj 4 LgJLajJ A-JumJl Ja^2 (jjuiaJ V (jSljuJl SjlJ A-JaC. ^2 LJjLujVI Ua (JIa 4(jluuJall Sjj2j AjjJl 


(JA jjJJJJjuuJl AjjJjuJ 4 CjLUJI aIULILuJj jjLtJl (JU-A ^3 


uJl dUb (J-Ua^Jj .JLuJI llA ^2 CjLdAaJl Slja. 

.BIM c^i ^ jUjJjI UU 












33 Luljl pjj 




&AJ i.f 

Senior BIM specialist ' A a.voa 


i'* ^Ujl^ y & ^^1) 4«jj^jit 4 jjjJ) Sjj^ jaj ^tt x j ) 

4-ijj]( (jjajjLLujj 4JUuIt LjUlkld LlSi£ jjjj fLUjj ^ia^jIIj h Ja ViN ^Laaa^Jl Jjlail Ja. 

Sj3 f LLu! ^jjJ) U^jiI jjSj jjj Jjl£jit 4 j1j£ j CjLj^jJt ^Atj /LLUjJt Ajjjit A^LL^ JjSIulaI 4uLilujaJt 

4/iVi Ajjj ^LLt IgJLuj (ja ^t 4jiVtti 4-rnit ^jjLula U^ji jj£j CjIaUJV) ^At Jjl nU c4-LA2jit 4 aAaj]) 

c^jtLuLt jaj]( jj£juu t4-jjUit 4 -Luj 20 J^Li. JJa^j jLuu 4 jUj 4jjjj 4j£j 4jjJjj 4ijiU j 4^jjj 
CjjU tit #( jjj-ulj jjP jJlj ^Jt 4/iViti 4jjjJt LjilaJt 4 -luojj ljISja-j j Jb-UiSVt J-ujijjJ)j j^ViSt 
cfLLJt 4 pU 4jxi jjjIxjJ) jJlLu Ua,jJIjj£jJ) jaJ 4jujuJt lj) jlaaJt jli t^^iij V Ujl^j ^atjilt 
4/iViti 4jjj]t 4 jU^j fLL chjhVilt J^tjja ^ c4LJuLt 4jiViti 4 jjjI) ljIpLLs JpUaVt l^-Uj 

4aIU a 4jSj<t jaLuuL) JjIiSt jA JxiJU jjxjj jilt f^t .UjUiVt jVt jUjjVt 4 xj ^S U^jj # VbLL 
BIM 0' Jjljjj AlliJl S^A J .L^jijiHll Jjki £j» ^LjVI SjLJ jJalbj cjlalUl 

4^^U ^jjil^Ut ^jL jjUI 4^^JL^aj 4 u£j 4jj^L j5lL* 4 j L^^Uj ^^Ljj ^ a )jjJ 

^Jluu tLt j # 4 jjU^ iV( 4-ojiit Jlij c^ui.Jjit (j^USt j£-Uj 4 jjjJ) w 4-dt^Lujdj 4 jj^ 4UUj 4uL ^St 

.^iaC' ^ijjla ^uaal l (Ijlij*ij £jjt*Ul d!)L ^jSj ^ji 




















1880 

2nd Industrtal 

Revolutlon 

(Technologlcal) 


1905 1936 1940s 1972 

Emergence Hoover 3rd Industrlal 

of project Dam Revolutlon - 

planntng I (Dlgltal) 


1985 1994 

Engllsh 
Channel 
Tunnel 



Late 

1990s 

GPS Machine 
Control on heavy 
equlpment 


2010s 


1883 


1914 


1960 


1982 1993 


1997 


2000 


2016 


Brooklyn Panama 

BrW 9 e Canal 



Development FlrstPC GPS 24 satelllte FlrstBIM 
of CAD based CAD - system Tool 

AutoCAD operatlons 


Cloud 4th Industrlal 
computlng Revolutlon 

emergence (Al/machlne 

learnlng) 



W 


The digitalization of Infrastructure 


■ / t i n 

■ W* 4 * 


U 33 ^UjJI A-iaaVI £3L I jj) L^-S j-ixiLudVlj ^jLVnnxII <Jj 1 ^ljl^VI jj±ij ^ij3 ^Ic Sjjill jjjxj 

*U. jjjlS JjI jillj ClAajjJajll ^aI L<ij 3 # (Jj^-aVI SjLlj ^JAjj-alillj U iL'vM] 6,'K'W jjla ^Jj <U.Uj j3 ILIj 

# 4jIUj3I Ajjjll dlLcr jJjuLaI SjbVlj ^J^^Mtj iajia'sMl L** ^i LgjLM-lljjudl ^aJblj *Lj3I CIjLj jLt-xJ 4jj3j]| 


200K 

people move to 
cities every day 


N ’ / 

-®- 

6.3B 


by 2050, the urban 
population will 
increase by 75% to 
6.3 billion, from 3.6 
billion in 2010* 


M 


$15T 

global construction 
output expected to 
double by 2025 


!a 


13K 

buildings built 
daily and still 
not on pace with 
demand 


© 

$3.7T 


infrastructure 
spend needed to 
keep pace with 
demand 


Aj jjjudll AjjL£juJI SjL)jll jl jjc.VI ^3 -llVI jA (Jj3jjuua]| LLn^ 4-^.1 jj (^ji]l CjL-1^j 3I jl (J£judll IjA ■ wja 

A Jjudklj^ II £JjLou3l ^3 CjI jLjJJjuoVI jj| JJJjuo Ja 4-j3Lfl3l ^aljC-VI jl£uud]] £3 jJa]| £J jjl3l jjSjjud L Q j j 

jjia C1 j]| jLft ^al L^J^LxJjudl ^J 33 LjA^ SUjuJI ^JjLuLd]) Ja .Ua.jljj^jSl L_j]Ja]| L^jlj jLjj ^-SL3Lj 

V Ajj^jII AjjjII £jjLiui3 # V ^\ AjLiLud^SI SjU jJI lUj c-jlxjjjudl ^ic Sj^LS jj£iLud AjIL^JI a jvJI 4 j1j3I lS^ ^Ilc-VI 

CjLc jj joui Sa-j]a^j]| 5i3 4-^JJ jl jjjjJaSl j-G CjU li] # jjSIjI ULc 50 ^JJJ U]Lx3 (J-UiLc» jl ^LlS ^jjj 

L-jiSall C-jLxJJjudl ^^Ic Sj3iLS AjSJ AjjjLS 4jjj jik <jLud jj £.Lj]| Lj^. jljj£j ^JLc ^i -Id-l^, jA Lj Jj 4jWill UjjJI 

jj CjliUk Ajtuudj jl3j ^ic (jiajjud Aj]j3jjudj]| CjL^j13 U3jj (jiSaJjll lUb (j9J .Jbiluui]| £uudjjlS Sj^-^uaj ^JUSl 

<—flj£j AjIUjII AjjjJI ^jjLujj ^i ^aJjii A-JjlLudjJl j AjIUJI Cjlijjiaj]| ^aI c_flij] AjUjJI AjjjII CjLj-I^jj ^jjII jjudiudj 

# 3Jjudjjll L-fljgJl ^Jj (Jjj^ajll ^Jj CjLflJjjajSl ulid C—UALud 
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33 a^gll Lulil qjj 

■■ ■ # | III 


(GIS if the fuel of BIM):^L*^ ciUjkA]! 


(jli ^ <_UI j^ 1 £.Lij]l CllLa jLt-a Li^ i y—^3 ^ jfll j*^li CllLaJa-a]l Jqj 'ij 3 jjj £-aJI Aic. 

:AJLJI Jaliill J^U 1 ^ )j^«Lj Aj)j3 <5 4j1u^j]I 4j_u1] A, j] j Jo $j.Lj ^aC I .^Axjsj UlL 


& 

JjIjUI Jjjla 
4-luS) CjLaijkuJ 
CjLjjJxaJ) 4jJI^J) AiUlx]) 
Ajj^ ^jLU jJ jjj Ajfltji^J) 
AiJ (jAuaj ljIj ijkulL 4 jLsj j 
JjLuij]) AjIaP jLuij JjIjj]) 
fl AljdJ S jj-uaj SLuj-aI] 4JLiuo])j 


JJ a JT jjJ 

Sjjiil GISj BIM 

(j jl CiLaijlsu, r jJ aj flL Jfr 
AjjLa jlxJI 4j2|jjLaJ| luj, 
Jjj^a Ajjaall AJJl j 

^Luu Laj lIjlj ll) ljULj 

«♦ \ *♦ ♦♦♦ 

J^^jj ^uS^t 

jLl« ^ JjjjsVI 

.^tj^J 


The Current Way of Worklng 


□ 


1 


tP 


taljluil jj£) fljj 

jjj CjLaijlxJlj ljULJI JjLu 
AJl jLJI ujLajia-Ul ^iai j ^jjil 
^jjil JaI jJl jt n£j (j| AiLui £ja 
jlaLUl (^iuiaii (Jjj Jjau 

S jUVIj iajkaUll AjjUaaJl 
Ajjj J Lj| jLjjluAj S jfrLutUlj 

A^Uil ijA AjjIui j£ Ajj&j 

.AjjjJIj AjJluajflVlj AjC, LaJVI 



❖ 


AUTODESK. 


:Loattill jjKll □ 

^gjudJJj L—JJUJO lgj£]j i-\?A Q*\W ^AxJ LiQ^ L-JJUjo L luul (jjla]) 
jjC (jjJal) . jJal^ jo] 1 aJiLj ^J) (J^jj Lua lLLLj]) j)Uii] 

BIM S^cIuuLa]] AjjjjaJ) ^i(jAS) (JuixJ) (JA <]\jLi]) 

Jijj Ifrjlc U-AjLlID AjJjJSj]) (jjia]) ^A) ^^Jj LajS GISj 

;LjU jk-UI 

j) BIM LjLLj Aj3)jx-iJ) CllLi jLl-L) ^JaJ ^L^kl ^glSjJ 

^UaJ ^gj) LkijJJjudl ^J (J-<iJ Lj^J Ajj^j ^aJJ cilL ^xjQAD 
^aJJ VJ ^lJ filj^j) ^gi CjLa jLl-U) (3^^ !^J GIS 

.J^j ^J^ULua L£juJ ^jjjulaI) CjLLj (ju^ sjiiuvi 
AjjaJ) CjLLj]) JLki a.jLc ^gi l5jLj I L^ cjj^ Aj]LlL^.) 

djlc.) (j) Li£ .LatgJI CjUjLl-L) jliia ^J) l£^jj U’ 

(jSuj l^j) ^jjl-aj jjc. i ^ \x jj AjjjSii 3jkj i^*)jiLjuo) 

SjIc)j OADji BIM lS^ (J-* Sjj^L-g l^j]) Jjj^ajl) 

1 ^ Q \ L j ^ 

CjUjLl-U) «Jaj (jui CjLLj (jJuuJajj ^jjLulaJ) 3j^ ^J^ ^ 

l^jic AaJju ^aJ j-oj iLxJ SU<JJL-<a j) <Ljj-c CJjjj] AjS)jx^J) 

L£3j ^Juu^ajJL r-l -L-vl Cll.Wj^ <LbL JJC UJ^LkUaS ^J-aL^aj]) 

<a]£j])j dlSjl] 
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J>ll □ 


j-ijJ jl 4 jc> jll LJ^U LjA jjj <*_kijjl^ J£ju1j jjuaVI ^9 jj£9j]| 4 cl\ u^Ml ^LUj (JjJaSl 4u<a-li. ^j-iij J^.1 c> 


4jjL*jLl<i]| 4jj£jaJI jjj^.1 ^JI ^UajJl U-l^.1 jm <Luj^Luij C1)IjIjj]| ^lc. lI^ 5 ^ J^ GIS J BIM 


DESIGN 


PROJECT 

PLANNING 


REGULATION $ 
PERMITTING 


MASTER 

PLANNING 


. BI M ■ 



BUILD 


COMMISSIONING 

HAND-OFF 


ASSET 

MANAGEMENT 


MONITORING $ 
ENFORCEMENT 


) J< julll J ^jJaj^ jA LaS 


/\ AUTODESK» 

j£unj AjSI jit^Jl LjLajLtuJl -JaJ ^9 jji«^i«oVi djLft jLlUL Ajjc. 4jjj Jj3jJ ^Ac. Ltm ^c-xiASl L^.j]jj£j (Juju 

BIMJ Ll9ljar y\\ CljLajLtUl ^aJaJ (> ^JjLla]! &La- 6jj-i JfC. jjLtjSl jjjuj-il^Ulj jjAjj^ji] 

— 4 ja> jjLiSI j 4_mUl LjjIjjj (jLiJuo ^9 4 jlViL 4 _jjj]| q\ jjolj £juojI ^Jg L jL- (> LjjLjLtuUl 4 j j£jj]| ^aLuJ 
44_^-L-sjj]| LjU_k-al 4 ^jLu1j jjjui^J ^9 ^aALuj Lo£ 4 jjS) L5-ij jy^ ( *-43j ^3 jljSll 4x»\jj^a ^9 ^ALuj 

,^Lqjc.VI j 4-fl9ljj]| CjLiIjC' j 


❖ 



l^j 6>jjxuVI jLjj L<iS 4 _ui9j]| CjUjLlUI (jj d-^liLujVI ^jjjuIaII &La. *^jj^ UljJa La-L^aUI ljLu- jL^j ♦*♦ 
_(Jjua9l Lj|jlj9 ^UjIj JjI-IiIIj ljIjLiUVI "Luolj-i ^9 aLjLuiUL ^jxlsJ] ^LojuJIj SLulLUI 6jH lj\jLc> ^9 

(—J ^Jaal) □ 

V ANALYSIS c / \. \ VISUAUZATION ) 

j j 4qV)^s j ^Ijji j-<i 1 ^j] LLi 
LjLLnll tilii Lj (Ltuo ljLqjLlUI 
^Ljjj ^.LujV ^JAjNuaj]! ljIajLlaj 4j9|j» 
Jjkj]lJ Jajia ^jil jjjLujVI jjJ j)LajLtA 

_U JJOJ jjxuajJlj 4 -aI,MuiVI j SUU-aIIj 

AuaJliil JlJ^VI 


GIS 


ArcGIS® 

• Reality 

• BIM 

Traffic 

Map3D 

Capture 

Parking 

Digital Programming 

LIDAR 

Civil 3D® 

Revit® 

Climate 

Lighting 


Infrared 


Utilities 


/\ AUTODESK. 






□ http://download.autodesk.com/us/support/autodesk bring toaether bim ais 

ebook final-w.pdf 

□ http://www.infrastructure-reimagined.com/wp- 
content/uploads/2017/05/ADSK Civil-lnfrastructure-Strategic-lndustrv- 

Foresiaht.pdf 
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p.2) cihnll ^jic Jjlii jjjlldJ I ulcl 
(JJ-OJJILD JJUUJ-LELQ f gjjlljin cljJXi 

cldj dicgJ gjjh'iml jjnrii ng 
aujr jg^ puuJI pjialiulj 
gjjgpmllg ']hn Laj^jl nnli'in 
.jnng aljLoiJlg 



j iiiinLnJI g dljglfanJI JjLujj ^^jlLdLjJI anrliimi 
^jfiJI jbgJI Jgj phgn jn " 

djjj_nJI dsJJU :mc 35 

nij ilSilll nollli ->->r 13 

djJLuuiJI dgllU 1 


/ iii'n^nn / iii'i nnia / ii'ihn ll^JQl 

di jilSi illg ajjjaJI dflJJU • 
|*i ii 1 1 g djuiioiJlg tLLjJI pgJaj pV^V 


uLifi jjjjJg uiilij'g alarl 
(pLiiJI ^ Jglll ^jall ullfiJI) 


■pijll jjjgjlLii nnn ji 

jn jlfil jo jgfin jjugjDld 
jifiU Lsnj-Lug jIHnn 700 
(pJLoJI Jgj cmJ 12 J_Q 

JjujI L-yd j !I II nilrl cLbjJil 
OJLlgjil /'ilj nig nlfp^! j_Q 
cLjjjjug Ugjgl 

■ c l iii i *\g^i'g il jr>n p 11 j n i'g n 


: youtube dlia 

nninia ^lqIjjJ 0 j_uj gjLiri 3400 
(pjJjju jjic bULuiJJI) 
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